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In 2004, the U.S. Army Corps of Engineers (USACE), St. Paul District, contracted 
Florin Cultural Resource Services (FCRS) to conduct a Phase III data recovery at a portion of 
the Sandy Lake Dam site (21AK11) prior the expansion of an existing comfort station in the 
Sandy Lake Recreation Area. The Sandy Lake Dam site is a multi-component site with 
occupations from the Old Copper complex phase of the Archaic period, of which little is 
known in the state of Minnesota, as well as the Late Woodland and Historic periods. The site 
has integrity, containing intact stratified cultural deposits with an Old Copper component 
below a Late Woodland component. This thesis research focuses on the Old Copper complex 
component of the portion of the Sandy Lake Dam site that was excavated during the 2004 
FCRS data recovery. Copper artifacts were analyzed and typed, and lithic tools associated 
with the intact Old Copper component of the site were re-examined. The Old Copper 
component was compared and contrasted to other Old Copper complex sites in Minnesota. 
The site also presented an opportunity to add information to the database of Fat Rock Quartz, 
which has only recently been recognized as a distinctive lithic raw material type. A new 
radiocarbon date from the Old Copper component of the site is discussed. Conclusions based 
on the artifact assemblage, patterning, and the radiocarbon date are discussed in regards to site 
function. The radiocarbon date from the Sandy Lake Dam site provides solid evidence that 
Archaic inhabitants of northeastern Minnesota were actively involved in the early part of the 
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Chapter I: Introduction 
Introduction 
 The Sandy Lake Dam site (21AK11) is located on the northwest side of Big Sandy 
Lake in Aitkin County, Minnesota (Figure 1). It is situated on a peninsula at the outlet of Big 
Sandy Lake and the Sandy River, which flows into the Mississippi River a short distance from 
the site (Figure 2). The site was locally-known to be significant since the late 19th century 
when lithic and copper artifacts were reported by local settlers of the historic town of Libby 
and also discovered during excavation for construction of the dam on the Sandy River outlet 
in 1895 (Upham 1899). Professional archaeological investigations were first conducted at the 
site in 1975, when the University of Minnesota tested to determine whether archaeological 
deposits had been disturbed by recent construction of a comfort station, maintenance building, 
and sewage treatment plant (Johnson 1975). Further investigations at the site were performed 
in 1977 by the Science Museum of Minnesota (Hudak and Ready 1979), in 1985 by 
Archaeological Research Services (Harrison 1987), and in 2001, 2002, and 2004 by Florin 
Cultural Resource Services (FCRS) (Florin 2001, 2002, 2004, 2005).  
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Figure 1. Location of Big Sandy Lake. (Google Earth image. Accessed 6/24/2017). 
 
 
Figure 2. Location of the Sandy Lake Recreation Area on Big Sandy Lake. (Google Earth 
image. Accessed 6/24/2017). 
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 In 2004, the U.S. Army Corps of Engineers (USACE), St. Paul District, contracted 
Florin Cultural Resource Services (FCRS) to conduct a Phase III data recovery at a portion of 
the Sandy Lake Dam site (21AK11) prior to the expansion of an existing comfort station in 
the Sandy Lake Recreation Area (Florin 2004) (Figure 3). The area to be disturbed by 
construction was determined by previous investigations to be a contributing element of the 
site’s National Register of Historic Places (NRHP) eligibility (Florin 2001). The Sandy Lake 
Dam site had been recommended NRHP eligible as a result of the 1985 investigations by 
Archaeological Research Services (Harrison 1987), based on the relatively high degree of 
preservation and the local and regional significance of some of the data from the site. A data 
recovery plan was thus developed in order to mitigate adverse effects of the project on the site 
(Florin 2004), consisting of 33 1 m x 1 m excavation units to be placed in the footprint of the 
proposed expansion (Figures 4 and 5). Frank Florin served as the principal investigator and 
supervised all fieldwork. Other crew members included Frank Koep, Ryan Letterly, Don 
Lieske, James Lindbeck, and the author. Due to budget constraints, funding was not available 





Figure 3. Location of the Sandy Lake Dam site showing area of the 2004 data recovery. 


















Figure 4. Diagram of the 2004 FCRS comfort station data recovery block excavation. (Digital 




Figure 5. Excavation block from the 2004 FCRS data recovery. (Photograph by Bradley 
Johnson, USACE). 
 
 The Sandy Lake Dam site is a multi-component site with occupations from the Old 
Copper complex phase of the Archaic period, of which little is known in the state of 
Minnesota, as well as the Late Woodland and Historic periods. The site has integrity, 
containing intact stratified cultural deposits with an Old Copper component below a Late 
Woodland component. This thesis research focuses on the Old Copper complex component of 





 The main research goal of this thesis is to compare the Old Copper complex 
component at the Sandy Lake Dam site against patterns of Old Copper occupations at other 
sites that are located in similar settings in Minnesota. The center of the Old Copper complex 
seems to be concentrated in eastern Wisconsin (Gibbon 1998; Pleger and Stoltman 2009). 
These sites become rare to the west, with only a few that are associated with Old Copper in 
Minnesota having been professionally excavated. Old Copper sites in Wisconsin include 
activity areas such as hide working, food preparation, woodworking, and lithic and copper 
working, and a range of functions such as large mortuary sites, short-term seasonal 
rockshelter sites, and habitation sites. Old Copper sites in Minnesota include activity areas 
similar to those in Wisconsin, and overall site functions have been interpreted to mean they 
are usually habitational, rather than rockshelters or large burial sites. Taken as a whole, it can 
be hypothesized based on these patterns that an Old Copper site located along a lake shore in 
eastern Minnesota should contain a range of activity areas such as hunting and fishing, 
cooking, and possibility flintknapping, woodworking, hide working, and copper working. Site 
function would be expected to be habitational with domestic activities taking place within the 
overall adaptive strategy of these groups.  
 Before the site function can be evaluated and compared to other known Old Copper 
sites from the region, it must be established exactly which artifacts and features belong to the 
Old Copper and Woodland components. This will be achieved through a stratigraphic analysis 
of the overall site deposit, paying special attention to a paleosol or possible anthrosol below 
the plow zone that may divide the underlying Old Copper component from the overlying 
Woodland component. 
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 Another method used to separate the Archaic from the Woodland component is to 
examine the vertical distribution of Old Copper artifacts and Woodland ceramics. An 
additional method is to examine types of lithic material. The vertical patterning of certain 
lithic materials at the site could potentially provide a line of evidence for the separation of the 
Archaic and Woodland components. Based on proposed lithic use patterning in the lithic raw 
material Quartz Subregion of the West Superior Resource Region of Minnesota (Bakken 
2011), in which the Sandy Lake Dam site is located, the two lithic raw material types present 
at the site that were considered to have the best probability of answering these questions are 
Fat Rock Quartz and Knife River Flint. These two distinct raw materials were examined to 
help answer questions about whether or not specific stratigraphic levels and features appear to 
be associated with certain temporally distinct cultural components.  
  The examination of these two lithic types leads to a secondary research goal. Fat 
Rock Quartz (Bakken 2010, 2011) has only in the last few years been identified as a 
distinctive lithic raw material type. The identification and patterning of Fat Rock Quartz at the 
Sandy Lake Dam site will add new information to the database concerning this raw material 
of which little is yet known.  
 Once separated out from the Woodland component, the copper and lithic artifacts, 
features, faunal remains, and botanical remains will then be analyzed to evaluate the above 
hypothesis. In this way, it will be determined if the Old Copper component at the Sandy Lake 
Dam site supports or refutes the hypothesis regarding our current expectations of what such a 
site should look like archaeologically. 
 Two additional research objectives stem from the primary goal of the thesis. The first 
is to determine whether the copper and stone tools were used for different purposes by the Old 
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Copper occupants. The utilitarian nature of the copper tools noted by many researchers 
(Gibbon 1998; Penman 1977; Pleger and Stoltman 2009; Stoltman 1997) suggests that there 
should be close similarity in form and function of copper and other hard material (e.g., stone) 
tools. By comparing the shapes and inferred functions of the copper and stone tools at the site, 
it will be possible to evaluate the similarity in use between these two different materials.  
 The second additional goal is to obtain a radiocarbon date from the Old Copper 
component. Currently, one of the most important issues in Minnesota Old Copper research 
(Gibbon 1998) is determining the date of Old Copper sites in the state. Once the cultural 
components have been separated, it will be attempted to obtain an absolute date for the Old 
Copper occupation by selecting botanical or faunal samples that can be positively associated 










Chapter II: Background 
Previous Investigations 
 The Sandy Lake Dam site, 21AK11, was locally-known to be of significance since the 
late 19th century (Upham 1899) when prehistoric artifacts were discovered during excavation 
for construction of the dam on the Sandy River outlet in 1895. Prehistoric artifacts were also 
reported at this time by local settlers of the historic town of Libby, which was located on what 
is now the U.S. Army Corps of Engineers (USACE) complex that includes the dam and the 
Sandy Lake Recreation Area. A quote from Warren Upham (1899:53-54) gives an early 
account of the archaeological importance of the site: 
In the neighborhood of the outlet of Sandy Lake, which flows deviously about three 
miles to accomplish its one mile of distance between the lake and the Mississippi 
river, a few Indians still remain, holding this locality of the old trading posts as their 
latest place of abode and ownership in Aitkin county. There is little trace of any 
earthworks to show that this site was occupied by the mound-building people, though 
its natural beauty and advantages for fishing and hunting must have been as attractive 
then as now. Numerous arrow and lance points of stone, and several of copper, 
besides curved bands of copper which were probably worn as ornaments, have been 
found here on or near the surface by Mr. William L. Wakefield, the merchant and 
postmaster, who also showed me a copper spear-head, nine inches long, which was 
found in the mud beneath the river bed during excavation for the dam. This 
implement somewhat resembles a bayonet blade, and like that, its base is convolute, 
as if for fitting it upon a wooden shaft. All these copper implements and ornaments 
appear to have been worked out by the Indians from native copper of the Lake 
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Superior region, which may have been either mined there by them or found here in 
the glacial or modern drift.  
 Professional archaeological investigations were first conducted at the Sandy Lake 
Dam site in 1975, when the University of Minnesota tested to determine whether 
archaeological deposits had been disturbed by recent construction of a maintenance building, 
and in-progress construction of a comfort station and sewage treatment plant with associated 
sewage and water lines (Johnson 1975). Five excavation units (test pits), four 1 m x 1 m and 
one 1 m x 2 m, were placed adjacent to the comfort station and extending east along the 
peninsula that extends between Big Sandy Lake and the Sandy River outlet. Though some of 
the units showed signs of modern disturbance, prehistoric material was recovered from intact 
contexts in each of the excavation units.  It was found that areas around the sewage treatment 
plant located to the north had been heavily disturbed by construction, and prehistoric material 
including lithic debris and ceramic fragments were observed on the surface in disturbed 
contexts. The site was designated as 21AK11, and it was recommended that further testing 
take place prior to any future construction on public use areas and areas planned for public 
campground expansion. It was also recommended that “After further testing and better 
determination of the cultural affinities and age of the site, it should be nominated for the 
National Register” (Johnson 1975:5). No prehistoric copper was noted as having been 
recovered in the survey. 
 A reconnaissance archaeological survey of the Big Sandy Lake reservoir shoreline was 
conducted in 1977 for the USACE by the Science Museum of Minnesota (SMM) (Hudak and 
Ready 1979). This included portions of the shorelines of Big Sandy Lake, Aitkin Lake, Sandy 
River Lake, Flowage Lake, the Prairie River Bay, and approximately 120 acres of USACE 
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property at the dam. Survey resulted in the documentation of 35 archaeological sites through 
surface collections, test excavations, and information from private collectors. It was reported 
that 21 of these recorded sites were being severely damaged by water erosion, and that an 
additional site could be destroyed by the USACE Public Use Development at the Big Sandy 
Lake dam. Intensive testing and/or mitigation was recommended for these 22 sites. The Sandy 
Lake Dam site was included in this survey, where investigations consisted of a total of 14 
formal and informal test units being excavated. Prehistoric cultural material was recovered 
from six of these test units, including five of the six units that were placed in the area located 
south of the dam and maintenance buildings and between a meander of the Sandy River to the 
west and Big Sandy Lake to the east. Artifacts from these test units included lithic debris, late 
prehistoric Blackduck ceramics, and bone fragments, some of which were burned. No 
prehistoric copper was recovered from 21AK11 during the 1977 SMM investigations. 
 Another USACE shoreline investigation was conducted in 1982 by the University of 
Minnesota (Gibbon and Leistman 1984) in order to examine all remaining unsurveyed areas 
of Big Sandy Lake, the shorelines of Aitkin Lake and Flowage Lake, and a portion of the Big 
Sandy River Lake shoreline. Fifteen new sites or find-spots were recorded, and it was noted 
that only one of these was being threatened by extensive erosion. Twenty-two previously 
known sites or find-spots were also examined during these investigations, with one of these 
mentioned as being subjected to heavy erosion. No investigations were conducted at the 
Sandy Lake Dam site during this survey. 
 Further investigations were performed at the Sandy Lake Dam site in 1985 by 
Archaeological Research Services (ARS) (Harrison 1987). The USACE contracted ARS due 
to planned development at the Sandy Lake Recreation Area, including the construction of a 
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new parking lot and boat ramp, relocation of an existing access road, and development of a 
swimming beach. Subsequent testing was conducted in order to determine the horizontal and 
vertical extent of the site, determine where past USACE projects had and to what extent 
disturbed the site, determine whether or not the site was NRHP eligible, and provide 
recommendations for management and protection of the site should it be found eligible. This 
consisted of Phase I shovel-testing as well as the placement of six excavation units at the site. 
ARS recommended the site for NRHP eligibility, based on its relatively high degree of 
preservation and its local and regional significance. Three pieces of copper were recovered 
during ARS investigations, including an awl or possible Wittry group VII-B gorge, a 
hammered piece that may be a broken knife blade, and one unworked nugget, which is 
suggestive of possible copper working at the site.  
 Subsequent testing by Florin Cultural Resource Services was conducted prior to 
construction of a new shower building in 2001 and 2002 (Florin 2001, 2002), as well as prior 
to the construction of a fish cleaning house and a proposed beach expansion in 2004 (Florin 
2004, 2005).  
 The current research reported for this thesis examines the portion of 21AK11 located 
in the Sandy Lake Recreation Area that was excavated in October, 2004 prior to expansion of 
an existing comfort station (Florin 2004). FCRS was contracted by the U.S. Army Corps of 
Engineers (USACE), St. Paul District, to conduct this data recovery excavation.  
Physical and Environmental Setting 
 The Sandy Lake Dam site (21AK11) is located on the northwest side of Big Sandy 
Lake in Aitkin County, Minnesota. It is situated on a peninsula at the Big Sandy Lake and its 
outlet of the Sandy River, which meanderingly flows into the Mississippi River headwaters 
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less than half a mile northwest of the site. Big Sandy Lake is located in the physiographic 
region known as the Sugar Hills-Mille Lacs moraine area (Wright 1972b). Big Sandy Lake 
was formed as an ice-block lake (Ojakangas and Matsch 1982; Wright 1972a, 1972b) around 
14,000 cal BP when one or more large masses of ice were trapped within a glacial moraine 
complex during the retreat of the Wisconsin glaciation period, creating the lake basin.  
 Big Sandy Lake and its surrounding physical environmental setting consisting of 
glacial features such as till plains, terminal moraines, proglacial lakes and outwash deposits 
are largely the product of multiple advances of the Superior lobe from the northeast, 
particularly during the Wisconsin glaciations, which deposited a characteristic reddish   
glacial till (Wright 1972a, 1972b). The Big Sandy Lake area was also at the eastern extent of 
the St. Louis sublobe of the Des Moines lobe, which in some areas subsequently deposited a 
thin layer of yellowish calcareous western till over the reddish Superior lobe till. The bedrock 
underlying these glacial deposits consists of a patchy Cretaceous sandstone and clay 
formation that extends west from the Big Sandy Lake area across the north-central portion of 
Minnesota to the border of North Dakota. Immediately to the east and south of the Big Sandy 
Lake area the bedrock consists of argillite formations (Wright 1972a). 
 Construction of the dam at Big Sandy Lake in 1895 has caused a rise of water-level by 
approximately 7-13 ft, which resulted in the expansion of the lake reservoir area from 8 
square miles to 16.6 square miles (Gibbon and Leistman 1984; Harrison 1987; Hudak and 
Ready 1979).  This rise in the water level and its fluctuations has had a negative impact on 
cultural resources. Harrison notes that the archaeology at 21AK11 seems to be confined to the 
areas of higher elevation, although shovel testing in 2004 for the proposed beach expansion 
area (Florin 2004) has shown the site to extend to lower areas as well. The beach expansion 
26 
area was also associated with the Archaic component at the site, as copper was recovered 
during shovel testing. 
 An understanding of the soils in the area was an important part of the 2004 FCRS data 
recovery. Soils in the area are mapped as Menahga series (NRCS Web Soils Survey 2014). 
Current descriptions of these soils were obtained from the Soil Survey Division, Natural 
Resources Conservation Service, United States Department of Agriculture–Official Soil 
Series Descriptions accessed at URL: https://soilseries.sc.egov.usda.gov/ [Accessed       
March 11, 2014]. 
 The Menahga series consists of very deep, excessively drained to well-drained soils 
that have formed in sandy glacial outwash sediments on outwash plains, valley trains, and 
some moraines and drumlins. These soils have rapid permeability. Slopes range from 0 to 55 
percent. A typical pedon consists of Menahga loamy sand with a nearly level 1 percent slope 
on an outwash plain in a jack pine forest, with A-Bw-C1-C2-C3 horizons.  
 A typical Menahga A horizon is listed as being from 0 to 3 inches in depth, 0 to 4 
inches thick, 10YR 2/2 very dark brown loamy sand with weak fine granular structure, being 
very friable, strongly acidic, having 1 percent gravel, and a clear smooth boundary. The Bw 
horizon is stated as being from 3 to 17 inches in depth, 5 to 45 inches thick, 10YR 4/4 dark 
yellowish brown loamy sand with weak fine subangular blocky structure parting to single 
grain, being very friable, and strongly acidic, having 1 percent gravel, and  a clear smooth 
boundary.  The C1 horizon is listed as being from 17 to 37 inches in depth, 10YR 6/6 
brownish yellow sand, single grain, loose, and moderately acidic, having 1 percent gravel, and 
a gradual smooth boundary. The C2 horizon is described as being from 37 to 64 inches in 
depth, 10YR6/4 light yellowish brown sand, single grain, loose, moderately acidic, having 1 
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percent gravel, and a gradual smooth boundary. The C3 horizon is stated as being from 64-80 
inches in depth, 10YR 6/4 light yellowish brown sand, single grain, loose, slightly acidic, and 
having 5 percent gravel. It is noted that some pedons contain O, AB, and/or BC horizons. 
 Big Sandy Lake is located in a Mixed Coniferous-Hardwood vegetation zone (Gibbon 
2012; Gibbon and Leistman 1984). This is a transitional zone comprised of boreal forest 
vegetation moving to the south, mixing with deciduous forest vegetation that is becoming less 
prominent to the north. Dominant tree species in this zone are a mixture of white, red, and 
jack pine, spruce, and fir from the boreal forest, and oak, maple, basswood, ash, and elm from 
the deciduous forest. 
 Pollen profiles taken from the area have made it possible to reconstruct the paleo-
environmental vegetation sequence (Gibbon and Leistman 1984), which has had a great 
amount of change throughout prehistory. For consistency, Gibbon has been used as the main 
source for the paleo-environmental (Gibbon and Leistman 1984) and cultural context (Gibbon 
2012) sequences. However, it must be noted that some researchers disagree with this 
chronology (Muñiz, personal communication 2017). Big Sandy Lake formed from remnant 
ice blocks during the retreat of the Wisconsin glaciation period, approximately 14,000 years 
ago (Ojakangas and Matsch 1982). The dominant vegetation from this time until around 
10,000 cal BP was a spruce parkland (Gibbon and Leistman 1984), consisting of spruce with 
birch, oak, elm, aspen, and sagebrush also being present, and having park-like openings. The 
climate was cool and moist during this period. The period from ca. 10,000-7700 cal BP 
became warmer and was predominantly a Jack Pine forest, consisting of jack pine with birch, 
oak, elm, and alder. The climate was warmer and drier from 7700-3500 cal BP, with the 
Altithermal period peaking around 7000 cal BP (Theler and Boszhardt 2003), and vegetation 
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becoming an oak savanna (Gibbon and Leistman 1984). This consisted of oak with forest 
openings containing grasses and sage. Small amounts of birch, elm, alder, and ironwood were 
also present. By around 3000 cal BP the climate had become cooler and moister, resembling 
the climate of today. Vegetation had transitioned to a pine forest, consisting of white pine 
with red and jack pine, and also birch and alder. Several factors during historic times, such as 
logging, development, and the suppression of fires have changed the natural pine forest 
vegetation to that of the present. 
Cultural Contexts 
The Paleoindian period. The first inhabitants of the region, known as Paleoindian, 
arrived at a time when the glaciers were retreating from Minnesota, resulting in great 
environmental change (Wright 1974). The Paleoindian period ranged from 13,200 cal BP to 
9500 cal BP (Gibbon 2012). This period is subdivided into the Early and Late Paleoindian 
periods, which are defined by the styles of projectile points used for hunting and processing 
animals for food (Florin et al. 2011; Gibbon 2012). 
 The Early Paleoindian period was relatively brief in time, ranging from about 13,200 
cal BP to 12,500 cal BP (Gibbon 2012). This period is mainly defined by the use of fluted, 
lanceolate-shaped projectile points, beginning with Clovis, followed by Folsom, then 
Cumberland and Holcombe. Fluted points are very rare in the state of Minnesota. Early 
Paleoindian people are thought to have been small nomadic bands of big-game hunters who 
followed now-extinct Pleistocene megafauna (Florin et al. 2011; Gibbon 2012). 
 The Late Paleoindian period (12,500-9500 cal BP) (Gibbon 2012) is mainly defined 
by the by the use of stemmed and lanceolate-shaped projectile points that lack fluting. These 
points, collectively known as Plano (Florin et al. 2011), resemble those from the Great Plains 
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where they are associated with hunting bison (Gibbon 2012)   Late Paleoindian points are 
much more common in Minnesota than fluted points, likely a reflection of an increase of 
population after the retreat of the glaciers. 
 Jack Steinbring (1970, 1975; Gibbon 1998) has suggested that copper “McCreary” 
points, which are lanceolate in form and resemble Agate Basin points, are Late Paleoindian in 
origin. In his dissertation (Steinbring 1975), he describes two from Minnesota; one from 
Aitkin county and one from Roseau County. If these points are in fact from the Late 
Paleoindian period they would date much earlier than the classic Old Copper complex of the 
Archaic period. 
The Archaic period. In the area of Big Sandy Lake, the Archaic period ranged from 
roughly 9500 cal BP to 2200 cal BP (Florin et al. 2011; Gibbon 2012) during a time of 
climate stabilization after the glaciers retreated. Groups seem to have been of comprised of 
small bands who made seasonal rounds to the same campsites. The Archaic is often defined 
by the presence of nonlanceolate and stemmed projectile points, ground-stone tools, and the 
absence of ceramics, plant domestication, and burial mounds that are found in the later 
Woodland period. The Archaic period was traditionally subdivided into Early, Middle, and 
Late Archaic; however, it is now suggested (Gibbon 2012; Gibbon and Anfinson 2008) that 
the Early Archaic in Minnesota was contemporaneous and overlapped with the Late 
Paleoindian period. When included with the Late Paleoindian period, the Archaic could be 
considered to date as far back as 12,500 cal BP. 
 The Middle Archaic period in Minnesota extends from approximately 9500 to 5000 
cal BP. Although the Middle Archaic is well represented in regions to the south, relatively 
few sites from this time period are known in Minnesota (Gibbon 2012). There were several 
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new technologies developed during this period, such as distinctive side-notched projectile 
points, ground-stone axes, and the use of copper for the manufacture of tools as part of the 
Old Copper complex (Pleger and Stoltman 2009). 
   Very little is known of the Old Copper complex in Minnesota (Gibbon 1998, 2012). 
Most copper artifacts in the state associated with the complex are generally thought to date to 
the Middle and early Late Archaic periods between ca. 5800 and 3200 cal BP (Gibbon 2012), 
though it has been noted that some may be of earlier origin (Gibbon 2012; Pulford 2009; 
Steinbring 1970, 1975).  
 Old Copper sites have a wide distribution throughout much of the upper Great Lakes 
region, with the center of the complex appearing to be located in eastern Wisconsin (Gibbon 
1998, 2012; Pleger 2000; Pleger and Stoltman 2009; Pulford 2009; Steinbring 1966, 1970, 
1975; Stoltman 1997; Theler and Boszhardt 2003; Wittry 1951; Wittry and Ritzenthaler 
1956). Current research indicates that the complex was made up of a series of regional Middle 
and Late Archaic cultural groups that shared a common copper technology (Martin and Pleger 
1999; Pleger 2000; Pleger and Stoltman 2009; Stoltman 1997) in the manufacture and 
utilization of copper implements that were predominately utilitarian in function (Fregni 2009; 
Gibbon 1998, 2012; Hunzicker 2002; Pleger and Stoltman 2009; Steinbring 1970, 1975; 
Stoltman 1997; Wittry 1951). It is assumed that copper was often procured by groups through 
trade (Martin 1999; Pleger 2000). The overall time range for the Old Copper complex, based 
on radiocarbon dates, is considered to extend from ca. 7000 to 3000 cal BP (Pleger and 
Stoltman 2009).  
 The main sources for the prehistoric procurement of copper were located in the Lake 
Superior region, in particular, the Keweenaw Peninsula in northern Michigan and Isle Royale 
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(Martin 1999; Pleger and Stoltman 2009), where thousands of open-pit mines have been 
found. These deposits make up the largest known concentration of native copper in the world. 
Native copper from this area is nearly 100 percent pure. Mining consisted of freeing the 
copper from the surrounding bedrock through the process of firing and quenching, which 
involved lighting fires on top of or adjacent to rock exposures and then using cold water to 
quench them. This process caused the bedrock surrounding the copper veins to spall away. 
Stones were then used to hammer away the remaining bedrock. Copper veins were followed 
down into the bedrock using this process, sometimes to a depth of over six meters (Pleger and 
Stoltman 2009). 
 Another source of copper, known as float copper, is located in glacial deposits carried 
to the south from the Lake Superior region (Gibbon 1998; Martin 1999). Float copper is 
relatively common in the northern two-thirds of Minnesota. Christina Harrison (1987) notes 
that the nearest copper source to the Sandy Lake Dam site is the Snake River basin in Pine 
County, located approximately 60 miles to the southeast. Float copper appears to have been 
commonly utilized in Minnesota during the Old Copper complex. Trace element analysis of 
copper artifacts from Petaga Point, the Snake River and McKinstry sites, and Houska Point 
suggests they all had originated from the Snake River basin source (Gibbon 1998). 
 Artifacts were manufactured from native copper through the process of hammering 
and annealing, which involved repetitive heating and cooling by quenching with water (Pleger 
and Stoltman 2009). This prevented the copper from becoming too brittle, instead making it 
malleable for working. Grinding was also a common practice used for beveling and 
sharpening copper implements. 
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 Relatively few Old Copper sites have been professionally excavated in Wisconsin; 
however, those sites where archaeological excavations have been conducted include large 
mortuary sites, rockshelter sites that seem to have been utilized seasonally during the colder 
months, and occupation sites (Pleger and Stoltman 2009; Theler and Boszhardt 2003). Most 
artifacts in Wisconsin associated with the Old Copper complex are utilitarian, though some 
ornamental copper items have been found, particularly in association with burial sites. There 
also seems to have been a transition towards the use of copper for ornamental and ceremonial 
purposes later in the Late Archaic period, often in association with the Red Ochre complex. 
Utilitarian Old Copper complex copper artifacts at habitation sites often consist of specialized 
hunting and fishing gear, as well as tools for hide working, food preparation, and 
woodworking. A few sites also show evidence of copper working (Hunzicker 2002; Moffat 
and Speth 1999). 
 Unlike the Old Copper heartland in Wisconsin and the Upper Peninsula of Michigan, 
where large mortuary sites such as Oconto, Osceola, Reigh, Riverside, and the Price III Site 
(Freeman 1966; Hruska 1967; Pleger 2000; Pleger and Stoltman 2009; Ritzenthaler 1946, 
1957; Ritzenthaler and Wittry 1952; Wittry and Ritzenthaler 1956) are associated with the 
complex, Minnesota has a relatively small number of burials associated with copper items 
(Gibbon 1998), and when they do occur, each has consisted of a single skeleton. However, 
like sites in Wisconsin, Old Copper artifacts recovered from sites in Minnesota are mostly 
utilitarian, with items being used for similar activities as those mentioned above. There is also 
evidence of copper working at a few sites in Minnesota. 
 Much smaller sites have also been found in both Wisconsin, such as the Little Rice 
Lake (Hunzicker 2002) and the Rainbow Dam sites (Moffat and Speth 1999), and in 
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Minnesota, such and Petaga Point (Bleed 1969) and Houska Point (Steinbring 1975). These 
sites show evidence of small social groups who used copper for a variety of subsistence and 
domestic activities, with copper artifacts consisting of tools as well as scrap, suggesting 
copper working. It is hypothesized that an Old Copper site located along a lake shore in 
eastern Minnesota such as the Sandy Lake Dam site should show similar patterning to these 
sites and contain evidence of a range of activities such as hunting and fishing, cooking, and 
possibility flintknapping, woodworking, and copper working. Site function would be expected 
to be habitational with domestic activities taking place within the overall adaptive strategy of 
these groups.  
 Despite its wide regional distribution, Old Copper complex sites are relatively 
uncommon outside of its Wisconsin heartland. Only a few sites associated with this complex 
have been professionally excavated in Minnesota. Most recorded Old Copper artifacts are 
surface finds and accidental discoveries during non-archaeological excavation, and the study 
of Old Copper remains an important area of needed research in the state (Gibbon 1998, 2012). 
The only date previously known to be firmly associated with an Old Copper site in Minnesota 
(Scott Anfinson, personal communication 2013) is from a private collection in the Arrowhead 
region from the South Fowl Lake site in Cook County (Beukens et al. 1992; Pulford 2009). A 
conventional AMS date of 5940 ± 90 BP (6800 cal BP +220/-180, 95.5% probability) 
(Beukens et al. 1992) was obtained from a splinter of wood that had been preserved inside the 
tang of a copper projectile point. The Sandy Lake Dam site, containing intact and stratified 
cultural deposits, presents a rare opportunity to contribute to the understanding of the 
prehistory of Minnesota by providing a much needed radiocarbon date from a professionally 
excavated Old Copper complex site.  
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 The Late Archaic period in the Sandy Lake area is considered to date from 
approximately 5000 cal BP to 2200 cal BP. (Gibbon 2012). This period is marked by a 
number of new developments (Florin et al. 2011; Gibbon 2012), such as different diagnostic 
side-notched and stemmed projectile points (some of which may overlap with the Middle 
Archaic and Early Woodland periods), the exchange of exotic materials, and the use of 
communal burial sites. There was also a shift towards the utilization of copper for ornamental 
and ceremonial items rather than tools. 
The Woodland period. The Woodland period in the Big Sandy Lake area begins 
around 2200 cal BP (Gibbon 2012). This period is defined by the first presence of ceramics 
and burial mounds. The period in the area begins with the Initial Woodland complex known 
as the Rum River phase (ca. 2200-1500 cal BP), which is characterized by distinctive Malmo 
pottery and the oldest burial mounds in the region.  
 The Early Terminal Woodland period (ca. 1500-1200 cal BP) (Gibbon 2012) saw an 
increase in population, sedentism, dependency on wild rice, and the use of burial mounds. 
Included in this period is the St. Croix complex, which is best known for Onamia pottery and 
the building of linear mounds. There was also a transition to the use of small triangular 
projectile points.  
 The Middle Terminal Woodland in the area is believed to date from around 1200-700 
cal BP (Gibbon 2012). This period is made up of several cultural complexes sharing a similar 
material culture and subsistence strategy that has been called collectively by Gibbon (2012) as 
the “Blackduck-Kathio-Clam River continuum.” The continuum is characterized by similar 
Blackduck, Kathio and Clam River ceramics, the probable dependence on wild rice, and the 
presence of conical mounds near habitation sites. 
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 The Late Terminal Woodland in the Big Sandy Lake area is thought to begin around 
700 years ago and extend to the beginning of the historic period in the mid-seventeenth 
century (Florin et al. 2011; Gibbon 2012). The Psinomani complex is associated with this 
period. The complex is known for the use of Sandy Lake ceramics. A variety of sites are 
known from this time period, including hunting and gathering sites, fishing and wild rice 
harvesting sites, and large semi-sedentary sites that are part of seasonal rounds. Some of these 
were large palisaded villages.  
The protohistoric/early historic period. The time period spanning the protohistoric/ 
early historic period in the study area is known as the Bradbury phase (Gibbon 2012). It is 
considered to date from the presence of French explorers in 1680 until the Dakota abandoned 
Mille Lacs in 1750. The phase is characterized by the use of shell temper in Sandy Lake and 
Ogechie (Oneota) pottery, conical mounds, villages with large house floors, and the presence 




Chapter III: Methodology 
Separating the Old Copper and Woodland Components 
 Field methods and preliminary analytical results of the 2004 Florin Cultural Resource 
Services (FCRS) Phase III data recovery for the expansion of the comfort station at the Sandy 
Lake Dam site are discussed in Florin’s (2004) letter report. Florin also gives the laboratory 
and cataloging methods.  
 One of the primary problems addressed in this thesis is that the Sandy Lake Dam site 
is a multi-component site, and the Archaic needed to be separated from the Woodland in order 
to analyze the Old Copper component. There is some mixing of components at the site; 
however, there were several methods of separating them as best as possible, and these are 
described below. 
 First, the vertical presence or absence of ceramics was considered a good indicator of 
whether an excavation unit level was associated with the Woodland or Archaic. Of the 447 
prehistoric ceramic sherds recovered from unit levels, only five (1.1 percent) of these were 
found below 30 cmbd. This depth of 0-30 cmbd also contained the plow zone. Therefore the 
Woodland component appears to be confined to the plow zone and the upper 30 cm of the 
excavation. 
 The vertical distribution of Old Copper artifacts provided another possible way of 
separating the components. Of the copper artifacts recovered from the site, excluding those 
from a feature context, 17 out of 27 (63 percent) were found in the upper 30 cm. The upper 
stratigraphic levels at the site (20-30 cm and 10-20 cm) sometimes contained part of the 
underlying B soil horizon, where many of these copper artifacts may have originally been 
located. This may assign a misleading percentage of copper to the upper 30 cm, which is 
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generally associated with the plow zone. It does however also appear as though the plow went 
deep enough to go through the Woodland and clip at least part of the Archaic component in 
some areas of the excavation block. Excavation unit profile maps and notes were examined to 
attempt to determine what soil horizon each copper artifact was recovered from. As many as 
nine pieces of copper were found in association with, either directly in or just above or below, 
a buried organically enriched soil horizon.  
 The organically enriched soil horizon consisted of a 10YR 3/1 very dark gray fine 
sand containing 1-3% gravel, and was typically 5-15 cm in thickness. This paleosol or 
anthrosol seems to be present in the southwestern half of the excavation block, but not in the 
northeastern half. This may be due to a slight slope towards the south end, or having been 
located closer to the surface in the north where it may have been plowed up. A buried 
paleosol (Vogel 2002; Waters 1992) is a soil horizon that was once a surface of a stable 
landscape that experienced soil formation. This type of soil horizon was later buried by 
sedimentation, but still keeps its characteristics such as structure and texture. An anthrosol 
(Waters 1992) is a soil horizon that has formed as the result of human activity, such as the 
accumulation of organic refuse. 
 Florin (2004) states that a plow zone was present in all excavation units, with deep 
plow scars being visible in many of the units. He notes that soil at the site was formed in 
sandy outwash deposits in a forested, mostly conifer setting. According to Florin (2004:3), 
evidence suggests that the sandy outwash deposits at the site were deflated during the early or 
middle Holocene with subsequent redeposition of sand occurring during the middle and late 
Holocene. This is based upon lines of evidence such as a lag layer of gravel being present 
across the excavation block between approximately 50 to 70 cm below the original ground 
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surface, the stratified archaeological record containing an Archaic component underlying a 
Late Woodland and historic component, and a buried paleosol or anthrosol being present in 
the southern portion of the excavation block. Florin also notes that the Late Woodland and 
historic components are primarily contained within the plow zone, while the Archaic Old 
Copper component is primarily situated below the plow zone.  
 Soil information from this and previous investigations at the site, including shovel 
tests and excavation units, were examined (Florin 2001, 2002, 2004, 2005; Harrison 1987; 
Hudak and Ready 1979; Johnson 1975). Information from soil cores conducted by a 
geomorphologist as part of the ARS survey (Harrison 1987) was also examined. Other than 
the southwest half of the 2004 excavation block, there was little evidence that this organically 
enriched horizon was present elsewhere at the site, with the exception of ARS (1985) Shovel 
Test #14 and the adjacent Formal Test (excavation unit) #3. It was suggested by Harrison 
(1987) that this soil horizon could be part of a habitation floor. The profile maps of these two 
tests, located approximately 225 m southwest of the comfort station (See Figure 3, Chapter I), 
both contained a darker, buried soil horizon. The localized presence of the buried, organically 
enriched soil horizons in these two areas of the site, along with the association of artifacts, 
may indicate that they represent anthrosols or living surfaces rather than a natural part of the 
soil sequence. 
Discussion of Two Raw Material Types in the Lithic Assemblage at the Sandy Lake Dam 
Site 
 
Fat Rock Quartz and Knife River Flint at the Sandy Lake Dam site. Another 
method used to separate the Archaic from the Woodland component was to examine types of 
lithic material. Two distinct raw materials were examined to help answer questions about 
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whether or not specific stratigraphic levels appear to be associated with certain temporally 
distinct cultural components. The vertical patterning of these lithic materials at the site could 
thus potentially provide a line of evidence for the separation of the Archaic and Woodland 
components. Based on proposed lithic use patterning in the lithic raw material Quartz 
Subregion of the West Superior Resource Region of Minnesota (Bakken 2011), the two lithic 
raw material types present at the site that were considered to have the best probability of 
answering these questions, are Fat Rock Quartz and Knife River Flint.  
 A method of separating the Archaic from later components is based on a model 
recently developed by Kent Bakken. In his dissertation (Bakken 2011) and his work on the 
lithic assemblages from the Petaga Point site (Bakken 2010), he discusses a model of four 
basic patterns of raw material use in the prehistory of Minnesota. His research suggests that in 
the lithic raw material Quartz Subregion of Minnesota, of which both the Petaga Point and 
Sandy Lake Dam sites are included, Fat Rock Quartz (FRQ) was more heavily utilized during 
the Archaic period, with little other quartz being used. His findings at Petaga Point show that 
lithic utilization patterns change in the Woodland, or possibly only the Late Woodland period, 
with Fat Rock Quartz still being used, but with a greater utilization of other common quartz as 
well. This results in a mixture of the two materials, and a greater percentage of overall quartz 
(FRQ and common quartz) when compared to the total number of lithics.  
 The overall Fat Rock Quartz to quartz ratio (Bakken 2010) is slightly over 2 to 1 at 
Petaga Point, with FRQ making up 46.4 percent of the total lithic assemblage, and other 
quartz making up 21.6 percent. Bakken notes that with distance from the source at Little Falls, 
he expects to see a decrease of FRQ compared to other quartz. He also notes that he would 
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expect the proportions of FRQ to other quartz, particularly closer to the source, to vary over 
time throughout prehistory. 
 The identification of Fat Rock Quartz at the Sandy Lake Dam site and its percentage 
of total utilized lithic raw material could be used as an indicator and provide another line of 
evidence as to whether or not features or unit levels in question are associated with the 
Archaic component at the site. Fat Rock Quartz has only recently been defined as a distinctive 
raw material type (Bakken 2010), and Kent Bakken offered his assistance in teaching the 
author of this thesis how to distinguish this lithic material from other more common types of 
quartz so that it may be applied in this research.  
 A secondary research goal of the identification of Fat Rock Quartz at the Sandy Lake 
Dam site is that it will add new information to the database concerning this raw material of 
which little is yet known. It is important to note that even if the identification of FRQ proves 
not to be highly useful in separating the Archaic from later components, since the Sandy Lake 
site is located in the lithic raw material Quartz Subregion (Bakken 2011) in Minnesota, it still 
presents an opportunity to compare the utilization of FRQ to Bakken's findings at Petaga 
Point, which has a similar setting to that of Sandy Lake, and is also a multi-component site 
with an Old Copper component.  
 As previously mentioned, Fat Rock Quartz (Bakken 2010, 2011) has only in the last 
few years been identified as a distinctive lithic raw material type. However, it does also 
appear in and take its name from ethnographic records dating to the beginning of the 20th 
century (Brower 1902) when the Ojibwe who lived in the Little Falls area of Minnesota 
referred to the material as “fat rock,” due to the veins of quartz in the darker host rock 
resembling layers of fat in meat. The Little Falls area is the primary source, where it is 
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relatively common, and the full geographic extent of the material has not yet been determined. 
Fat Rock Quartz is a raw material of average quality, though it can be considered high quality 
when compared to other common quartz and seems to have been an important lithic resource 
in the central and east-central parts of the state.  
 Fat Rock Quartz shares the same basic mineral composition as common quartz; 
however, it differs structurally (Bakken 2010, personal communication 2011, personal 
communication 2013). While common quartz tends to have crystal growth from a number of 
points with their own orientation, Fat Rock Quartz has a metamorphic type of crystal growth, 
in that the crystals are oriented that same way throughout most or often all of a larger mass of 
the quartz material. This crystal structure that is present in most common quartz makes 
flintknapping very difficult to control, as the random orientation will divert fractures in 
different directions. Fat Rock Quartz, however, has much greater flakeability, as fractures 
tend to go along the crystal plane in the same direction. This results in parallel stair-step 
fractures along the crystal plane across a wide area that is usually smooth and reflective to 
light, which is one of the distinctive characteristics of this type of quartz and probably the best 
method of identifying this material from common quartz. With FRQ, a piece can be rotated 
slowly under a source of light until most or all of one side suddenly flashes when all of its 
stair-step fractures line up with the light source and reflect it. Common quartz, having random 
crystal structure, may have parallel stair-step fractures that cover an individual crystal, but 
over its greater surface will instead tend to sparkle randomly when rotated under light. Not 
every piece of FRQ will have a surface that will create a clear reflective flash, but thinking 
about the underlying structure of the material and whether it has generally parallel steps over 
a relatively wide area of the surface is helpful in distinguishing it from common quartz.  
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 The structure of the color patterning can also be useful in identification of this material 
(Bakken 2010). Some FRQ can be somewhat grey to a slightly bluish-grey in color. A large 
amount of FRQ will exhibit visible layering between areas that are somewhat translucent or 
even transparent, with some pieces that can be described best as “a branching web of cloudy 
strands” (Bakken 2010:12) with small transparent spaces between the cloudy areas. These 
cloudy areas can appear somewhat mossy or milky. Fat Rock Quartz (Bakken personal 
communication 2011) is often found in the form of rounded to sub-rounded river cobbles, 
with cortex often being very worn. 
   It must be noted that in any relatively large piece of FRQ, some of it can break off 
and appear to have properties of common quartz. The opposite can also be said of common 
quartz, as some of it can break off from a larger piece and seem to have properties that are 
consistent with that of FRQ. Thus, there is some factor of error involved in distinguishing the 
raw materials from one another, but this is unavoidable. Kent Bakken offered his assistance in 
teaching the author to identify Fat Rock Quartz (Bakken personal communication 2011) from 
other common types of quartz, and after multiple correspondences and meeting with him 
twice at the Minnesota Historical Society to learn how to do so, we both felt confident in my 
ability to distinguish this raw material type. 
 Each piece of quartz from the excavation units at the Sandy Lake Dam site was then 
individually assessed and typed as either Fat Rock Quartz or Common Quartz. There was no 
category for unknown or inconclusive, so any pieces that were more difficult to distinguish 
were ultimately typed as one or the other.  
 No distinction was made between quartz recovered from the features excavated at the 
site. Features were excavated as soil samples that were subsequently floated at the Mississippi 
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Valley Archaeology Center, with both heavy fractions and light fractions being separated 
from the soil. Most quartz recovered from the feature fill soil samples in the form of heavy 
fractions was Size Grade 4 (SG4) (<1/4”), which was the smallest size grade used in analysis. 
While 1/4” steel mesh was used in the excavation of the units to screen unit level soil and 
recover artifacts, (thus SG4 being the smallest size grade), the process of flotation of the 
feature fill samples allowed for the recovery of much smaller materials. The smallest heavy 
fraction materials were still size-graded as SG4. Size Grade 4 quartz from the heavy fractions 
consisted mainly of micro-flakes that were too small to exhibit raw material properties that 
were considered sufficient enough to make a distinction between Fat Rock and common 
quartz. Since most of the quartz recovered from the features at the site was thus 
unidentifiable, quartz from features was not typed or included as part of this study on Fat 
Rock Quartz. 
Knife River Flint at the Sandy Lake Dam site. Another potentially important raw 
material that could be used to distinguish between the Old Copper and Woodland components 
is Knife River Flint (KRF). Knife River Flint is a very high quality, fine-grained raw material 
that has excellent flaking properties, and with proper heat-treating, ranks among the highest 
grade lithic material for flintknapping in North America and beyond (Ahler 1977, 1989a; 
Bakken 1997, 2000, 2011; Clayton et al. 1970; Gregg 1987; Morrow 1994; Root 1999). It is a 
distinctive material with a dark brown coffee color that is highly translucent and usually 
contains internal mottled white inclusions consisting of fossilized plant material fragments. 
The cortex is normally coarse, with color normally being a yellowish white. KRF can develop 
a patina over time that typically ranges from white to bluish white as well as white to 
yellowish white. The primary sources of Knife River Flint are located in west-central North 
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Dakota, particularly in Dunn and Mercer counties. The material has also been documented as 
occasionally occurring in secondary contexts in Des Moines lobe glacial till from east-central 
North Dakota and west-central Minnesota to south-central Minnesota and into north-central 
Iowa (Bakken 1997, 2011; Morrow 1994). The material from these secondary sources, 
however, tends to be of a smaller pebble size and of lower quality than that from the primary 
sources.  
 Because of its high quality, Knife River Flint was utilized well outside its source area 
during certain periods of prehistory, and often appears in Minnesota archaeological sites as an 
exotic raw material (Bakken 2011; Clayton et al. 1970; Gregg 1987; Root 1997). As Kent 
Bakken (2011, personal communication 2011) has noted, KRF seems to be a preferred 
material during the Woodland period but not as heavily utilized during the Archaic. However, 
he also has noted (2011:293) the exception of a high point in use and distribution of KRF in 
the greater area during the Late Archaic, though that may not necessarily be the case in the 
Quartz Subregion of Minnesota.  
 Matthew Root (1997) suggests that there is evidence of production of KRF tools for 
exchange during the Late Archaic but not during the Early and Middle Archaic, and that the 
widest distribution of this material at sites outside the primary source area of west-central 
North Dakota occurred during this period as well as in the Late Paleoindian period. Bakken 
(personal communication 2013) suggests that the distribution of KRF during the Late 
Paleoindian period seems to be extensive, but not intensive, while distribution during the Late 
Archaic and Middle Woodland periods was likely less extensive, but much more intensive. 
Guy Gibbon (1998) has also noted that in the northern and western portions of Minnesota, 
Archaic groups associated with the Old Copper complex may be part of an “Oxbow 
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interaction sphere,” in which small family groups seem to have made annual rounds onto the 
Great Plains, hunted bison to the west during warm months, and been involved in the trade of 
Knife River Flint. Thus, it is also possible that the presence of KRF at the Sandy Lake Dam 
site could be associated with the Archaic Old Copper component. 
 All Knife River Flint at the site was separated vertically by excavation level and 
horizontally by excavation unit to observe any possible patterning that could give insight into 
site function and activities, and to test if the presence or absence of this lithic raw material 
could be used as a line of evidence to potentially separate the Archaic and Woodland 
components.  
Old Copper at the Sandy Lake Dam Site 
 During the research for this thesis, each piece of copper in the artifact assemblage that 
was recovered during the 2004 data recovery was individually analyzed. The weights and size 
grades are listed for each, as recorded by Frank Florin in the artifact catalog. The results of 
new analyses are also recorded, such as measurements for tools and examination under 10x 
magnification, which allowed for comparison with copper artifact assemblages in the 
literature from other sites. In regards to examination under magnification and for the presence 
of use-wear, there is the problem of surface corrosion having developed on the copper 
artifacts over time, resulting in the disappearance of any striations that may have been present, 
which has been noted by other Old Copper researchers (Penman 1977).  
Lithic Tools and Comparison to Copper Tools 
 Another research question to be answered was whether the copper and stone tools had 
similar or different functional purposes for the Old Copper occupants of the Sandy Lake Dam 
site. The utilitarian nature of the copper tools noted by many researchers (Gibbon 1998; 
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Penman 1977; Pleger and Stoltman 2009; Stoltman 1997) suggests that there should be close 
similarity in form and function of copper and lithic tools. By comparing the shapes and 
inferred functions of the copper and stone tools at the site, it will be possible to evaluate the 
similarity in use between these two different materials. All lithic tools and tool fragments that 
were recovered below 30 cmbd and could be confidently assigned to the Archaic component 
of the site were re-examined through 10x magnification and metrics were taken.  
AMS Dating of the Old Copper Component 
 One of the main goals of this research was to obtain a radiocarbon date for the Old 
Copper component. Features were examined in order to determine which component of the 
site they were associated with and to find the most suitable sample possible for dating the Old 
Copper component. Stratigraphic levels were examined for samples associated with Old 
Copper artifacts. This would consist of locating a large enough sample of datable organic 
material, either charcoal or faunal remains, from a context in direct association with the Old 
Copper component. 
Comparison with Other Old Copper Complex Sites 
 As mentioned in the background section, the Old Copper complex is best known for 
its association with large mortuary sites in Wisconsin and the Upper Peninsula of Michigan, 
such as Oconto, Osceola, Reigh, Riverside, and the Price III Site (Freeman 1966; Hruska 
1967; Pleger 2000; Pleger and Stoltman 2009; Ritzenthaler 1946, 1957; Ritzenthaler and 
Wittry 1952; Wittry and Ritzenthaler 1956). Smaller Old Copper sites that share similarities 
in size, setting, and copper artifacts with the Sandy Lake Dam site have also been found in 
Wisconsin, including the Little Rice Lake (Hunzicker 2002) and the Rainbow Dam sites 
(Moffat and Speth 1999). 
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 However, in order to make a better contribution to the archaeology of Minnesota, the 
research focus in this section is on the comparison of the activities preserved in the Old 
Copper component of the Sandy Lake Dam site to those of other previously documented Old 
Copper sites in the state. This would aid in interpreting the site. Included in this study are 
professional excavations at the Petaga Point site (Bleed 1969), the Houska Point site 
(Steinbring 1975), and the Fish Lake Dam site (Steinbring and Whelan 1971) (Figure 6). 
Private collections from the South Fowl Lakes site (Plateck 1965) and the Reservoir Lakes 
locality in St. Louis County (Steinbring 1975) are also included, as the copper and lithic 
artifacts in these collections are representative of human activities that had taken place at the 
sites. However, it should be noted that the artifacts from these collections were surface 
collected and could contain mixed assemblages from different cultural components. Thus, 





Figure 6. Location of several Minnesota Old Copper sites mentioned in this study as well as 
the location of the Old Copper heartland in eastern Wisconsin. (Google Earth image. 
Accessed 11/21/2017.) 
 
 When the literature from each of these sites was examined, it was noted that the 
artifact assemblages represent domestic activities that would be found at habitational sites. 
Artifacts were predominately utilitarian in nature, the only exception being several copper 
ornamental items in collections from the South Fowl Lakes site (Plateck 1965). However, 
since there is no archaeological context for these ornamental items, it is unclear if they are 
Old Copper complex in nature or from later in time when these items became more common. 
In general, the utilitarian lithic and copper items, as well as lithic and copper debris from 
these sites are representative of a variety of domestic activities. 
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 Taken as a whole, it can be hypothesized based on the patterns from these sites that an 
Old Copper site located along a lake shore in northeastern Minnesota should contain a range 
of activity areas such as hunting and fishing, cooking, and likely also flintknapping, hide 
working, woodworking, and copper working. This is because site function would be expected 
to be habitational with domestic activities taking place within the overall adaptive strategy of 
these Middle Archaic hunting-gathering groups. The Old Copper and lithic artifacts, features, 
and faunal remains at the Sandy Lake Dam site were analyzed to evaluate this hypothesis. In 
this way, it was determined if the Old Copper component at the site supports or refutes the 




Chapter IV: Results 
Introduction 
 This chapter presents the results of the lithic raw material types that were examined as 
a potential means of separating the Archaic and Woodland components at the site, as well to 
add to the knowledge of the utilization of Fat Rock Quartz. The results of the copper artifact 
assemblage and lithic tool analyses are given, and the two artifact material types are 
compared. The Oxbow complex and its association with Old Copper complex sites is 
discussed. Features that were determined to be Archaic or likely Archaic in origin are 
described. The results of a radiocarbon date obtained from the Old Copper component of the 
site are presented and discussed. 
Discussion of Two Raw Material Types in the Lithic Assemblage at the Sandy Lake Dam 
Site 
 
Fat Rock Quartz at the Sandy Lake Dam site. The final counts and weights of the 
Fat Rock Quartz and common quartz can be seen according to excavation unit stratigraphic 
level at the site versus total quartz (Table 1) and versus total lithics (Table 2). The two 
materials can also be seen by debitage type, tool, or core by stratigraphic level (Tables 3 and 
4). Artifacts from poor proveniences such as wall scrapings or utility trench fill from 20-40 
cmbd in excavation units 20 and 21 were not included in these tables. 
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Table 1. Site Excavation Unit Total Summary of Fat Rock Quartz and Common Quartz 




Fat Rock Quartz Common Quartz 
Total 
Quartz 
















% of Total 
Quartz by 
Level 
0-10 117.8 120 48.4 405.6 128 51.6 248 14.0 
10-20 97.8 134 47.5 501.1 148 52.5 282 16.0 
20-30 307.8 193 47.7 833.1 212 52.3 405 22.9 
30-40 221.2 162 44.0 785.7 206 56.0 368 20.1 
40-50 174.0 159 50.0 420.8 159 50.0 318 17.9 
50-60 107.6 59 54.6 266.7 49 45.4 108 6.1 
60-70 29.3 21 67.7 8.6 10 32.3 31 1.7 
70-80 8.3 4 40.0 7.6 6 60.0 10 0.6 
80-90 0.7 2 100.0 - - 0.0 2 0.1 
Total 1064.5 854 48.2 3229.2 918 51.8 1772 - 
% - 48.2 - - 51.8 - - 100.0 
*Note: Artifacts from poor proveniences such as from wall scrapings and from the utility trench with mixed 
artifacts from 20-40 cmbd in Excavation Units 20 and 21 were not included in this table.  
 
Table 2. Site Excavation Unit Total Summary of Fat Rock Quartz and Common Quartz 




Fat Rock Quartz Common Quartz 
Total 
Lithics 
















% of Total 
Lithics by 
Level 
0-10 117.8 120 21.6 405.6 128 23.0 556 13.6 
10-20 97.8 134 16.8 501.1 148 18.5 800 19.6 
20-30 307.8 193 19.9 833.1 212 21.8 972 23.8 
30-40 221.2 162 19.2 785.7 206 24.4 843 20.6 
40-50 174.0 159 25.0 420.8 159 25.0 636 15.6 
50-60 107.6 59 28.0 266.7 49 23.2 211 5.2 
60-70 29.3 21 46.7 8.6 10 22.2 45 1.1 
70-80 8.3 4 21.1 7.6 6 31.6 19 0.5 
80-90 0.7 2 100.0 - - 0.0 2 0.05 
Total 1064.5 854 20.9 3229.2 918 22.5 4084 - 
% - 20.9 - - 22.5 - - 100.0 
*Note: Artifacts from poor proveniences such as from wall scrapings and from the utility trench with mixed 
artifacts from 20-40 cmbd in Excavation Units 20 and 21 were not included in this table.  
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% of Total 
FRQ from 
All Levels 
0-10 6 1 - 23 32 40 13 3 2 120 14.1 
10-20 3 2 - 31 45 44 8 1 - 134 15.7 
20-30 18 1 - 46 54 56 16 - 2 193 22.6 
30-40 7 4 - 19 56 57 17 - 2 162 19.0 
40-50 4 - - 24 68 47 14 1 1 159 18.6 
50-60 8 - - 7 24 17 2 - 1 59 6.9 
60-70 2 - - 3 6 8 - 1 1 21 2.5 
70-80 - - - - 3 - 1 - - 4 0.5 
80-90 - - - 1 - 1 - - - 2 0.2 
Total 48 8 - 154 288 270 71 6 9 854 - 
% 5.6 9.4 - 18.0 33.7 31.6 8.3 0.7 1.1 - 100.0 
*Note: Artifacts from poor proveniences such as from wall scrapings and from the utility trench with mixed 
artifacts from 20-40 cmbd in Excavation Units 20 and 21 were not included in this table.  
 



























































































0-10 14 - - 22 51 25 13 - 3 128 13.9 
10-20 17 1 - 18 45 40 17 - 10 148 16.1 
20-30 32 - - 7 85 47 27 2 12 212 23.1 
30-40 34 - - 24 74 44 21 3 6 206 22.4 
40-50 25 2 - 10 73 25 20 - 4 159 17.3 
50-60 10 2 - 2 17 4 11 - 3 49 5.3 
60-70 2 - - 2 5 1 - - - 10 1.1 
70-80 - - - 1 3 2 - - - 6 0.7 
80-90 - - - - - - - - - - - 
Total 134 5 - 86 353 188 109 5 38 918 - 
% 14.6 0.5 - 9.4 38.5 20.5 11.9 0.5 4.1 - 100.0 
*Note: Artifacts from poor proveniences such as from wall scrapings and from the utility trench with mixed 
artifacts from 20-40 cmbd in Excavation Units 20 and 21 were not included in this table.  
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 Total quartz at the Sandy Lake Dam site makes up 45.1% of the total lithics at the site 
(Table 5). When taken by stratigraphic level (not including features and poor proveniences), 
quartz makes up 43.4% of the total lithics at the site (Table 6).  As can be seen in Tables 1 and 
2, as well as Tables 7 and 8, the amount of Fat Rock Quartz and common quartz from the 
excavation unit stratigraphic levels can be compared to total lithics, making up 20.9% and 
22.5%, respectively. As level 70-80 cmbd contained only 19 total lithics and 80-90 cmbd 
contained only two, they are considered to be too small a sample size to represent a good 
comparison of FRQ and common quartz. In the next deepest levels, 60-70 and 50-60 cmbd, 
the amount of FRQ is somewhat higher than that of common quartz. In level 40-50 cmbd the 
two materials each make up 50 percent of the total quartz. In higher levels, FRQ utilization 
has dropped off slightly. Interestingly, the amount of common quartz remains relatively 
constant throughout the stratigraphic levels. When Chi-square tests were conducted to 
compare the total counts of both FRQ and common quartz (Table 1) from the upper levels (0-
30 cmbd) and the lower levels (30-90 cmbd), it was determined that there was not a 
statistically significant difference between them (x2 = 0.1185, p = 0.73). However, when the 
same test was conducted by weight, the results showed a significant statistical difference, with 
x2 = 7.1467, p = 0.0075. Chi-square tests were also performed on the counts of types of 
debitage, including primary flakes, bipolar flakes, and cores, of both FRQ and common quartz 
(Tables 3 and 4) from the upper levels (0-30 cmbd) and the lower levels (30-90 cmbd). All 
three of the tests showed the counts to be not statistically different, (primary flakes being x2 = 
1.2058, p = 0.2722, bipolar flakes being x2 = 0.4992, p = 0.4799, and cores x2 = 1.403, p = 
0.2362).    
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% of Total 
Lithics 
Quartz 187 14 - 565 664 481 186 12 50 2159 45.1 
Unidentified material 104 11 6 142 94 109 3 12 14 495 10.3 
Basalt 192 21 - 11 88 80 - 18 27 437 9.1 
Igneous 69 2 - 4 52 28 7 11 50 223 4.7 
Rhyolite 39 39 8 20 17 56 2 9 4 194 4.1 
Gunflint Silica 35 34 5 14 28 48 4 7 10 185 3.9 
Jasper Taconite 41 19 5 17 32 32 6 11 14 177 3.7 
Knife River Flint - 21 77 20 1 19 - 7 2 147 3.1 
Swan River Chert 18 21 11 16 20 27 4 5 2 124 2.6 
Animikie Silica 20 15 2 3 25 29 1 4 10 109 2.3 
Lake Superior Agate 22 4 - 20 19 8 13 6 4 96 2.0 
Unidentified chert 18 9 10 8 13 18 2 7 4 89 1.9 
Siltstone 16 19 2 4 10 17 - 15 4 87 1.8 
Granite 21 - - - 9 4 15 3 29 81 1.7 
Tongue River Silica 7 9 - 6 6 11 3 2 3 47 1.0 
Metamorphic 15 1 - - 10 4 2 1 9 42 0.9 
Quartzite 10 11 - 1 5 7 1 1 6 42 0.9 
Chalcedony 5 1 - 1 2 8 3 3 - 23 0.5 
Red River Chert 4 1 - - - - 3 3 - 11 0.2 
Hudson Bay Lowland 
Chert 
- 1 1 - 1 1 - 2 - 6 0.1 
Prairie du Chien 
(oolitic) 
- 2 - - - 1 - 2 - 5 0.1 
Jasper 1 - - - - - - 1 - 2 <0.1 
Kakabeka Chert - - - - - - - 1 - 1 <0.1 
Prairie du Chien (non-
oolitic) 
- 1 - - - - - - - 1 <0.1 
Silicified Wood - - 1 - - - - - - 1 <0.1 
Total 824 256 128 852 1096 988 255 143 242 4784 - 
% 17.2 5.4 2.7 17.8 22.9 20.7 5.3 3.0 5.1 - 100.0 
*Note: FRQ and Common Quartz were not separated in this table, as no distinction was made in the features 

















% of Total 
Lithics by 
Level 
0-10 523.4 248 44.6 556 13.6 
10-20 598.9 282 35.3 800 19.6 
20-30 1140.9 405 41.7 972 23.8 
30-40 1006.9 368 43.7 843 20.6 
40-50 594.8 318 50 636 15.6 
50-60 374.3 108 51.2 211 5.2 
60-70 76 31 68.9 45 1.1 
70-80 15.9 10 52.6 19 0.5 
80-90 0.7 2 100.0 2 0.05 
Total 4293.7 1772 43.4 4084 - 
% - 43.4 - - 100.0 
*Note: Artifacts from poor proveniences such as from wall scrapings and from the utility trench with mixed 
artifacts from 20-40 cmbd in Excavation Units 20 and 21 were not included in this table.  
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% of Total  
Lithics 
Common Quartz 128 148 212 206 159 49 10 6 - 918 22.5 
Fat Rock Quartz 120 134 193 162 159 59 21 4 2 854 20.9 
Basalt 52 88 87 96 56 19 2 3 - 403 9.9 
Unidentified 
material 
36 83 104 61 48 16 1 1 - 350 8.6 
Igneous 53 62 33 46 9 5 2 - - 210 5.1 
Gunflint Silica 22 32 51 30 27 12 3 - - 177 4.3 
Rhyolite 23 23 39 45 40 5 1 - - 176 4.3 
Jasper Taconite 11 17 41 47 31 8 3 - - 158 3.9 
Knife River Flint 25 66 36 9 6 1 - - - 143 3.5 
Swan River Chert 11 29 25 25 22 4 - - - 116 2.8 
Animikie Silica 14 21 30 21 10 5 1 1 - 103 2.5 
Unidentified chert 15 18 21 15 5 5 - - - 79 1.9 
Siltstone 9 17 16 14 17 4 - 1 - 78 1.9 
Granite 11 20 18 20 7 - - - - 76 1.9 
Lake Superior 
Agate 
7 8 25 15 14 3 - 1 - 73 1.8 
Tongue River 
Silica 
1 11 8 9 10 6 - - - 45 1.1 
Metamorphic 7 4 11 7 7 5 - - - 41 1.0 
Quartzite 2 9 7 10 5 4 - - - 37 0.9 
Chalcedony 6 6 5 3 - - 1 - - 21 0.5 
Red River Chert 2 - 5 1 3 - - - - 11 0.3 
Hudson Bay 
Lowland Chert 
- 3 1 1 1 - - - - 6 0.1 
Prairie du Chien 
(oolitic) 
1 1 - - - 1 - 1 - 4 0.1 
Jasper - - 2 - - - - - - 2 <0.05 
Kakabeka Chert - - 1 - - - - - - 1 <0.05 
Prairie du Chien 
(non-oolitic) 
- - 1 - - - - - - 1 <0.05 
Silicified Wood - - - - - - - 1 - 1 <0.05 
Total 556 800 972 843 636 211 45 19 2 4084 - 
% 13.6 19.6 23.8 20.6 15.6 5.2 1.1 0.5 <0.05 - 100.0 




Figure 7. Site summary of counts of main lithic material types by excavation unit level. 



































































































% of Total 
Lithics 
Common Quartz 23.0 18.5 21.8 24.4 25.0 23.2 22.2 31.6 - 918 22.5 
Fat Rock Quartz 21.6 16.8 19.9 19.2 25.0 28 46.7 21.1 100.0 854 20.9 
Basalt 9.4 11.0 9 11.4 8.8 9.0 4.4 15.8 - 403 9.9 
Unidentified 
material 
6.5 10.4 10.7 7.2 7.5 7.6 2.2 5.3 - 350 8.6 
Igneous 9.5 7.8 3.4 5.5 1.4 2.4 4.4 - - 210 5.1 
Gunflint Silica 4.0 4.0 5.2 3.6 4.2 5.7 6.7 - - 177 4.3 
Rhyolite 4.1 2.9 4.0 5.3 6.3 2.4 2.2 - - 176 4.3 
Jasper Taconite 2.0 2.1 4.2 5.6 4.9 3.8 6.7 - - 158 3.9 
Knife River Flint 4.5 8.3 3.7 1.1 0.9 0.5 - - - 143 3.5 
Swan River Chert 2.0 3.6 2.6 3.0 3.5 1.9 - - - 116 2.8 
Animikie Silica 2.5 2.6 3.1 2.5 1.6 2.4 2.2 5.3 - 103 2.5 
Unidentified chert 2.7 2.3 2.2 1.8 0.8 2.4 - - - 79 1.9 
Siltstone 1.6 2.1 1.6 1.7 2.7 1.9 - 5.3 - 78 1.9 
Granite 2.0 2.5 1.9 2.4 1.1 - - - - 76 1.9 
Lake Superior 
Agate 
1.3 1.0 2.6 1.8 2.2 1.4 - 5.3 - 73 1.8 
Tongue River 
Silica 
0.2 1.4 0.8 1.1 1.6 2.8 - - - 45 1.1 
Metamorphic 1.3 0.5 1.1 0.8 1.1 2.4 - - - 41 1.0 
Quartzite 0.4 1.1 0.7 1.2 0.8 1.9 - - - 37 0.9 
Chalcedony 1.1 0.8 0.5 0.4 - - 2.2 - - 21 0.5 
Red River Chert 0.4 - 0.5 0.1 0.5 - - - - 11 0.3 
Hudson Bay 
Lowland Chert 
- 0.4 0.1 0.1 0.2 - - - - 6 0.1 
Prairie du Chien 
(oolitic) 
0.2 0.1 - - - 0.5 - 5.3 - 4 0.1 
Jasper - - 0.2 - - - - - - 2 <0.05 
Kakabeka Chert - - 0.1 - - - - - - 1 <0.05 
Prairie du Chien 
(non-oolitic) 
- - 0.1 - - - - - - 1 <0.05 
Silicified Wood - - - - - - - 5.3 - 1 <0.05 
Total Count 556 800 972 843 636 211 45 19 2 4084 - 
% 13.6 19.6 23.8 20.6 15.6 5.2 1.1 0.5 <0.05 - 100.0 
*Note: Artifacts from features and from poor proveniences are not included in this table. 
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 These findings differ somewhat from those at Petaga Point (Bakken 2010, personal 
communication 2011), which is another multi-component site. As with levels 60-70 and 50-60 
cmbd at Sandy Lake, Fat Rock Quartz makes up a significant portion of the total lithics at 
Petaga Point. At Sandy Lake FRQ begins to drop slightly in overall lithic percentage in the 
upper levels, though it still does retain its importance with only several percentage points 
below that of common quartz as the most utilized lithic raw material. However, at Petaga 
Point it makes up even a higher percentage of the total lithics and remains relatively constant 
throughout the stratigraphic levels, with common quartz later added to FRQ in increasing 
amounts as this more common material became more heavily utilized later in time (as 
suggested by the upper levels at the site). Overall, Fat Rock Quartz is much less abundant at 
the Sandy Lake Dam site, making up 20.9 percent of the total lithics in the excavation unit 
stratigraphic levels versus 46.4 percent of the total lithic assemblage at Petaga Point. Common 
quartz utilization, on the other hand, is nearly identical at the two sites, with 22.5 percent of 
the total lithics in the Sandy Lake Dam stratigraphic study, and 21.6 percent of the total lithic 
assemblage at Petaga Point.  
 The differences in Fat Rock Quartz utilization between the two sites may at first seem 
somewhat surprising, as Petaga Point and the Sandy Lake site are both located in the same 
lithic raw material Quartz Subregion of Minnesota (Bakken 2011) and could be expected to 
share similar lithic utilization patterning. However, it is possible that these differences should 
be expected, given that the Sandy Lake Dam site is much further than Petaga Point from the 
Fat Rock Quartz source in the Little Falls area. It could make sense that groups would have a 
heavier reliance on common quartz that was readily available in the local glacial till rather 
than FRQ, which, though still considered local to the raw material subregion, is still some 
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distance away. Bakken suggests in his dissertation (2011) that it could be possible that the 
increase of quartz use in later periods of prehistory could be due to an increase of FRQ 
utilization in the western part of the subregion and an increase in common quartz use in the 
eastern part. Petaga Point is located somewhat near the center of the subregion as well as 
closer to the Little Falls area FRQ source, while the Sandy Lake Dam site is further to the 
northeast and closer to the Arrowhead Subregion. This could help to explain some of the 
differences regarding FRQ amounts. What is markedly different, however, is the overall use 
of quartz according to stratigraphic level at the Sandy Lake Dam site (Table 6). While in 
general, sites located in both the Quartz and Arrowhead subregions of the West Superior 
Resource Region see a substantial increase in overall quartz utilization in later periods of 
prehistory, quartz use at the Sandy Lake Dam site actually decreases over time. In each of the 
upper four ten-centimeter levels at the site, quartz drops to less than 45% of the total lithics 
(with quartz in the 10-20 cmbd level only making up just over one-third of the total lithics). 
Bakken (2011) does mention however, that there is currently a certain amount of speculation 
concerning the utilization of Fat Rock and common quartz in the Quartz Subregion, and more 
data is needed on patterns of their respective utilization. 
 While the identification of Fat Rock Quartz at the Sandy Lake Dam site may not have 
necessarily proved to be greatly useful in separating the Archaic from later components, some 
patterning can be seen, with FRQ generally being of more importance in the lower, sub-plow 
zone strata at the site and becoming less utilized over time, while the use of common quartz 
remains relatively constant throughout. In addition, this study contributes to the database of 
this recently identified lithic material type and its utilization, as well as possibly to a better 
understanding of lithic resource patterning in the Quartz Subregion of Minnesota. 
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Knife River Flint at the Sandy Lake Dam site. When separated by excavation unit 
level (Table 9), it is shown that 127 (88.8 percent) of the total of 143 pieces of Knife River 
Flint from the XU levels are located in levels from 0-30 cmbd, which are levels that can be 
associated with the Ap soil horizon. Four other pieces of KRF were recovered from feature 
fill, with three (SG4 flakes) being recovered during flotation from the Feature 4 heavy 
fractions , located in XUs 1, 5, 28, and 29 from 28-43 cmbd. Feature 4 is also one of two 
features at the site to contain ceramics (9 pieces), indicating a Woodland affiliation. Feature 8, 
located within XU-25 from 23-35 cmbd, contained the other KRF flake (SG4) and was the 
only other feature at the site to contain KRF. 


















































































0-10 - 6 15 2 - 1 - 1* - 25 17.5 
10-20 - 7 35 10 - 14 - - - 66 46.2 
20-30 - 4 21 2 1 4 - 3** 1*** 36 25.2 
30-40 - 2 4 1 - - - 2**** - 9 6.3 
40-50 - 2 1 1 - - - 1***** 1****** 6 4.2 
50-60 - - 1 - - - - - - 1 0.7 
60-70 - - - - - - - - - - - 
70-80 - - - - - - - - - - - 
80-90 - - - - - - - - - - - 
Total - 21 77 16 1 19 - 7 2 143 - 
% - 14.7 53.8 11.2 0.7 13.3 - 4.9 1.4 - 100.0 
*1 unpatterned utilized flake tool; **2 unpatterned utilized flake tools, 1 patterned unifacial retouch side and 
end scraper flake tool; ***1 bipolar core; ****1 patterned unifacial retouch end scraper flake tool, 1 
unpatterned utilized flake tool; *****1 unpatterned utilized flake tool; ******1 bipolar core; 
Note: Not included in this table were 4 other pieces of KRF from features, consisting of 3 other Size Grade 4 
flakes from Feature 4 (28-43 cmbd) and 1 other Size Grade 4 flake from Feature 8 (23-35 cmbd). Feature 4 also 
contained 9 pieces of ceramics, indicative of a Woodland affiliation. 
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 When KRF is separated by individual XUs (Table 10) it is shown that 42% of the KRF 
from the site came from two adjoining units (XUs 24 and 25), with the next highest total 
coming from two other directly adjacent units (XUs 8 and 12). By looking at the placement of 
the units at the site (Figure 4) it can be seen that the presence of KRF is centered on the 
western end of the excavation block and seems to radiate outward horizontally, as would be 
expected during flintknapping activities, as well as downward from its center in the plow 
zone. 
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1 - - - - - - - - - - - 
2 - - 4 - - - - - - 4 2.8 
3 - - 1 1 - - - - - 2 1.4 
4 - 1 1 - - - - - - 2 1.4 
5 - - 3 - - 1 - - - 4 2.8 
6 - - - - - - - - - - - 
7 - - 4 1 - - - 1* - 6 4.2 
8 - - 7 - - 1 - - - 8 5.6 
9 - 1 3 - - - - - - 4 2.8 
10 - 3 1 - - - - - - 4 2.8 
11 - - 1 - - - - - - 1 0.7 
12 - - 4 - - 3 - - - 7 4.9 
13 - - 5 - - - - - - 5 3.5 
14 - 1 2 - - - - 1** 1*** 5 3.5 
15 - 1 2 1 - - - - - 4 2.8 
16 - - - - - 1 - - - 1 0.7 
17 - - 2 - - - - 1**** - 3 2.1 
18 - - - - - - - - - - - 
19 - - - - - - - - - - - 
20 - 1 3 - - - - - - 4 2.8 
21 - - - - - - - - - - - 
22 - 1 1 - - 1 - - - 3 2.1 
23 - - 1 1 - - - 1***** - 3 2.1 
24 - 2 19 7 - 11 - - - 39 27.3 
25 - 7 9 3 - - - 2****** - 21 14.7 
26 - 1 2 - 1 - - - 1******* 5 3.5 
27 - - 1 - - - - - - 1 0.7 
28 - - 1 - - 1 - - - 2 1.4 
29 - - - - - - - - - - - 
30 - 1 - 2 - - - 
1*******
* 
- 4 2.8 
31 - 1 - - - - - - - 1 0.7 
32 - - - - - - - - - - - 
Total - 21 77 16 1 19 - 7 2 143 - 
% - 14.7 53.8 11.2 0.7 13.3 - 4.9 1.4 - 100.0 
*1 patterned unifacial retouch end scraper flake tool (30-40 cmbd); **1 patterned unifacial side and end scraper 
flake tool (20-30 cmbd); ***1 bipolar core (20-30 cmbd); ****1 unpatterned unifacial utilized flake tool (20-30 
cmbd); *****1 unpatterned unifacial utilized flake tool (0-10 cmbd); ******2 unpatterned utilized flake tools 
(1 from 20-30 cmbd, 1 from 40-50 cmbd); *******1 bipolar core (40-50 cmbd); ********1 unpatterned 
utilized flake tool (30-40 cmbd); 
Note: Not included in this table were 4 other pieces of KRF from features, consisting of 3 other Size Grade 4 
flakes from Feature 4 (28-43 cmbd) located in XUs 1, 5, 28, and 29; and 1 other Size Grade 4 flake from 










































































Figure 8. Diagram of the 2004 FCRS comfort station data recovery block excavation showing 
the placement of each 1x1 meter unit. 
 
 While several pieces of KRF are located at depths below the plow zone that are 
associated with the Archaic component, these might be attributed to having shifted downward 
through the sandy soils at the site through natural processes. The horizontal and vertical 
patterning of Knife River Flint at the site suggests that it could be mainly attributed to an 
individual flintknapping episode, (although several pieces of this material at the site most 
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likely are not part of this specific event), and based upon its stratigraphic location in the Ap 
soil horizon, KRF appears to be mainly indicative of the Woodland component rather than the 
Archaic at the Sandy Lake Dam site. 
 The absence of Knife River Flint primary flakes and near lack of cores seems to 
indicate that the most of the material was brought in the form of tools and possibly blanks, 
and that lithic reduction consisted of reworking finished tools and/or finishing tools. The two 
KRF cores present at the site, one of which is located beneath the Ap horizon, are bipolar 
pebble cores of possibly local secondary source KRF. Bipolar technology was often relatively 
important during certain times in the Woodland period (Bakken 2000), and although it was 
also used in other periods including the Archaic, it is unclear to what extent. Three KRF tools 
were recovered at levels below the plow zone, along with the bipolar core and a total of 12 
pieces of debitage. These three tools are flake tools, consisting of one patterned unifacial side 
scraper, and two unpatterned utilized flakes. The side scraper is patterned, suggesting that it 
was produced to have a relatively longer use life (Bakken 2000), though the two utilized 
flakes were unpatterned, suggesting that they were expedient tools meant for short-term use. 
Flake Tool technology was important during the Woodland period, but it also appears in other 
contexts and times throughout prehistory. 
Conclusions on Lithic Material types at the Sandy Lake Dam site. Several lithic 
material types exhibit a certain amount of patterning in regards to stratigraphic levels at the 
Sandy Lake Dam site (Tables 7 and 8). This study shows that Fat Rock Quartz is of more 
importance in the lithic assemblage in the lower levels of the site, but that its utilization 
diminishes to some extent over time. This is in contrast to common quartz, which remains 
nearly constant throughout. Knife River Flint is of much higher importance in the upper strata 
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than the lower. The percentage of igneous and unidentifiable lithic material is also somewhat 
higher in the upper levels and the diversity of lithic material types is higher in the upper strata 
in general. Gunflint Silica, Jasper Taconite, and Tongue River Silica make up a slightly higher 
portion of the lithic assemblage in the lower levels of the site. The upper/lower strata dividing 
point for observed changes in the percentages of all these lithic material types appears to be at 
the plow zone/sub-plow zone boundary (30 cmbd). As with the observations of the vertical 
distribution of prehistoric ceramics recovered at the site, this study supports the idea that the 
best method of separating the Woodland and Archaic components at the Sandy Lake Dam site 
is by assigning them to stratigraphic levels associated with the Ap Horizon versus those below 
the Ap Horizon. 
Old Copper Complex Artifacts from the 2004 FCRS Data Recovery 
The Wittry classification system. The Wittry classification system (Wittry 1951) for 
typing Old Copper artifacts was developed by Warren Wittry in the 1950s and remains the 
standard for Old Copper research today (Gibbon 1998; Pulford 2009; Stoltman 1997).  
Though a few Old Copper classification systems had been proposed earlier in the 20th century 
(Brown 1904a, 1904b; Flaskerd 1940), it was Wittry’s system that became widely accepted 
and used. This classification system is based on 10 different groups of copper artifacts, the 
first eight being utilitarian items and the final two being ornamental, consisting of: Group I:  
projectile points; Group II: knives; Group III: crescents; Group IV: awls, punches, needles, 
pikes, and drills; Group V: spuds; Group VI: celts, chisels, wedges, gouges, axes, and adzes; 
Group VII: fishhooks and gorges; Group VIII: spatulas; Group IX: bracelets; and Group X: 
beads. Wittry’s original classification also contained a Group XI, which consisted of finger 
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rings; however, subsequent studies (Gibbon 1998; Johnson 1964; Penman 1977; Pulford 
2009; Steinbring 1975) have not included this last group. 
 This system is based on the Old Copper complex sites that were centered in Wisconsin 
(Wittry and Ritzenthaler 1956), and thus, as would be expected, the classification is 
“Wisconsin-focused” (Gibbon 1998:28) and based on the artifacts from the large mortuary 
sites (Pulford 2009) located there from which Old Copper is best known. This is in no way 
suggestive of a fault of Wittry; after more than 60 years his system still works well in 
Wisconsin and elsewhere in the Old Copper complex area in regards to tools and ornamental 
items. However, as Pulford (2009) points out, it does not take into account other copper 
artifacts that are more likely to be found in non-mortuary settings, such as fragments and 
scrap pieces.  
Old Copper from the Sandy Lake Dam site data recovery. The 2004 data recovery 
by FCRS at the Sandy Lake Dam site consisted of an excavation block of 33 1 m x 1 m units. 
A total of 33 copper artifacts (Figure 9) were recovered, including nine formal tools (Figure 
10) and 24 pieces of scrap material (some of which may be tool fragments). Most of the scrap 
material had been hammered. The Old Copper classification system developed by Warren 
Wittry (1951) and later modified by Jack Steinbring (1975) was used to type the formal tools 
in the assemblage (Table 11).  
Formal tools include a Wittry group I-F projectile point that was likely multi-
functional and used for cutting, food processing, hunting and possibly to spear fish (Gibbon 
1998).  A recovered group II-A-1 tanged knife was also likely a multi-purpose tool (Pleger 
1992) and may have been used for food processing, hide working, and woodworking. Also 
included in the copper assemblage are three group IV-A-1 awls. One of these is a complete 
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awl that was likely used for hide working or possibly woodworking (Pleger 1992). Two others 
are fragments that appear to be broken awls, though it is possible that these had functioned as 
pressure flakers for flintknapping and had been ground down from use before being discarded 
(Pulford 2009; Wendt and Romano 2008, 2009; Whittaker 1994; Whittaker and Romano 
1996). A group IV-B punch was recovered that may have been used for hide working, 
woodworking, and fabricating other copper tools (Pleger 1992). A group IV-D needle and 
needle fragment that were most likely utilized for hide working were also recovered. Also 
included in the copper assemblage is small tool that is rectangular in cross-section with a 
beveled, broadened distal cutting edge. The tool is consistent in size and form with Wittry 
group VI-D chisels identified by Hunzicker (2002) at the little Rice Lake site in northern 
Wisconsin, and may have been used for purposes such as working bone or wood. In addition 
to the formal copper tools, scrap pieces included in the assemblage show evidence of copper 









Figure 10. Illustrations of several Old Copper tools recovered from the Sandy Lake Dam site 
during the 2004 data recovery, including side-views when differing. Top row, left to right: 
Wittry group I-F projectile point, IV-B punch, IV-A-1 awl. Bottom row, left to right: Wittry 
group IV-D needle, II-A-1 tanged knife (exhibiting bent tang and damage to distal end), IV-






































































































0-10 - - - - - - 1 1 3.7 
10-20 - 1 - 1 - - 3 5 18.5 
20-30 1 - 2 - 1 1 6 11 40.1 
30-40 - - - - 1 - 4 5 18.5 
40-50 - - - - - - 4 4 14.8 
50-60 - - 1 - - - - 1 3.7 
60-70 - - - - - - - - - 
70-80 - - - - - - - - - 
80-90 - - - - - - - - - 
Total 1 1 3 1 2 1 18 27 - 
% 3.7 3.7 11.1 3.7 7.4 3.7 66.7 - 100.0 
*Note: Copper artifacts from features were not included in this table. 
 
Summary of copper artifacts. Copper artifacts from the site are listed below 
according to type. Each copper artifact has been classified according to type, including 
classification according to the Wittry system for formal tools. Photographs of all copper tools 
and tool fragments have been included. Provenience according to excavation unit and level 
are given, as well as the provenience, when possible, according to the soil horizon the artifacts 
were recovered from. It is important to note that while the Woodland/Archaic boundary for 
the site is considered to be the base of the plow zone (30 cmbd), not all copper is below this 
soil horizon. The Woodland component seems to be confined to the upper 30 cm, as 
evidenced by the stratigraphic distribution of ceramics. However, much of the copper was 
recovered in the upper 30 cm as well. This is interpreted as the plow having been deep enough 
to clip at least potions of the Archiac component. 
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Wittry Group I-F. 
XU 3 20-30 cmbd – Catalog # 23.8. One copper projectile point with a stemmed, 
multiple-notched base was recovered from this level (Figure 11). This point is the one artifact 
from the copper assemblage that can definitely be said to be of the Old Copper complex and 
Archaic in origin, and it is a classic Wittry group I-F projectile point (Wittry 1951). While 
most other tools in the assemblage, for example awls, also fit into Wittry’s Old Copper 
classification system and are often found on Old Copper sites, they were also widely produced 
and utilized in later periods of prehistory (Pulford 2009), though it should also be noted that 
Woodland awls in general tend to be smaller in size than those from earlier periods. This 
projectile point, however, is the diagnostic artifact at the Sandy Lake Dam site that proves that 
an Old Copper complex component is present.  
 The stemmed base of the projectile point is slightly concave, differing from most other 
Wittry group I-F points, which tend to be straight or somewhat convex (Steinbring 1975). The 
base exhibits multiple teeth or tangs, with four on one side and three on the other. A medial 
ridge-line is present along the center of the point from the base to tip on both sides, though it 
is more pronounced on the dorsal side. Copper points in Minnesota seem to have been used 
both for hunting and to spear fish (Gibbon 1998).  
 Unfortunately, as with all copper items in the assemblage, a certain amount of 
corrosion has occurred on the point over time. However, some observations can still be made. 
The artifact seems to have some smoothing present, particularly along the edges, which 
indicates utilization or at least sharpening. The point is slightly asymmetrical, appearing to 
have been more heavily utilized on one side, which could mean that it most likely functioned 
as a multi-purpose tool rather than being solely used as a spear point.  
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 The tip of the point is visually upturned slightly on one end, and there are a number of 
small dents and nicks present in the edges of the blade, some of which only became apparent 
under 10x magnification. This may or may not be the result of damage from a plow, though 
the lack of any heavy damage to the point is more suggestive of the slight damages having 
occurred prehistorically during use. This is also supported by the fact that the dents and nicks 
exhibit corrosion rather than appearing fresh and green. An exception is one small nick on one 
side of one of the shoulders where it appears that a small amount of corrosion had been 
knocked off, exposing the green copper. This could have happened during recovery; it appears 
too small to have been the result of being hit by a shovel, but it could have been from the 
screen. 
Specifics: 
Size Grade: SG2 (1”-1/2”) 
Weight: 21.8g 
Maximum Length: 73.4 mm 
Maximum Shoulder Width: 24.8 mm 
Neck Width: 13.4 mm 
Maximum Thickness: 4.6 mm 
Soil provenience: It is noted in the unit level form that the projectile point was 
recovered from 20-26 cmbd. The east, north, and south wall profiles of XU 3 show the plow 
zone to range anywhere from 22 to 28 cmbd in depth. It seems likely that the point was 
recovered from the Ap Horizon, though it is also possible that the artifact came from the intact 
B Horizon located directly below the plow zone. A third, though less likely possibility, is that 
the point came from an organically enriched soil horizon that is located stratigraphically 
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below the first B Horizon. In XU 3, this organically enriched horizon is shown in the north 
wall profile to start as high as 29 cmbd, and it is certainly possible that the horizon could have 
been higher than this depth elsewhere in the unit. 
 
Figure 11. Photograph of a Wittry group I-F copper projectile point recovered from 
Excavation Unit 3 (20-30 cmbd). (Photograph by Ryan Letterly, 2004).  
 
Wittry Group II-A-1. 
XU 24 10-20 cmbd – Catalog # 163.1. This copper tool is a relatively small tanged 
knife. The implement appears to have been hammered relatively flat, and was subsequently 
bent in several places, possibly through utilization. The tang of the knife has been bent to an 
angle of approximately 70 degrees and appears to have nearly snapped off from the main 
portion of the artifact. The tool seems to have a somewhat straight back, and turns at an 
upward angle along the curved bottom to a sharp point at the distal end. The proximal end 
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consists of a somewhat broad, flat, tang that is relatively thin in cross-section and could have 
been inserted into a piece of wood or bone to be used as a cutting tool. Gibbon (1998) notes 
that of the tang type knives that are found in Minnesota, many have the flat, broad tail as seen 
on this artifact, rather than the “rat tail” type tang. He suggests that these broad-tanged knives 
may be representative of a regional variation.  
 While small, the characteristics of this artifact appear to be consistent with that of a 
tanged knife (Figures 12 and 13) that can be classified in the Wittry group II-A-1 (Steinbring 
1975; Wittry 1951). It has been noted that knives in this group exhibit a wedged appearance 
(Penman 1977) in cross-section due to having beveled edges. Unfortunately, it is difficult to 
speculate on any beveling on this artifact because of the amount of bending damage that has 
occurred to the blade and the artifact as a whole. However, studies by Steinbring (1975) and 
Penman (1977) show that this artifact does fit into the length and width size range as a group 
II-A-1 tanged knife, although it is on the smaller end of the size spectrum of these copper 
tools. It is comparable, for example, to another group II-A-1 recovered at Houska Point that is 
4.6 cm in length (Steinbring 1975). Penman’s (1977) analysis of the Hamilton Collection, 
which included copper artifacts from Wisconsin, Michigan, and Minnesota, had type II-A-1 
knives as small as 3.5 cm in length. The knife was likely multi-functional (Pleger 1992) and 
may have been used for purposes such as hide working, wood working, and the processing of 
food. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 2.2g 
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Maximum Length: 33.2 mm (excluding the bent tang, which is another 12.2 mm in 
length) 
Maximum Width: 9.7 mm 
Maximum Thickness: 3.7 mm 
Soil provenience: Unit wall profiles and the unit level form show that this artifact was 
most likely recovered from the plow zone, though some of the underlying B Horizon was 
present in parts of the unit by the base of this stratigraphic level. 
 
Figure 12. Photograph of a Wittry group II-A-1 tanged knife recovered from Excavation Unit 
24 (10-20 cmbd). The proximal bent tang on the left side that likely would have been inserted 






Figure 13. Photograph of a Wittry group II-A-1 tanged knife recovered from Excavation Unit 
24 (10-20 cmbd). The artifact is resting on the relatively straight dorsal side of its blade in this 
view, with the proximal bent tang on the left side pointing towards the top left corner of the 
photo. 
 
Wittry Group IV-A-1. 
XU 23 50-60 cmbd – Catalog # 160.1. This artifact is a Wittry group IV-A-1 copper 
awl (Steinbring 1975; Wittry 1951) (Figure 14) that was recovered from the southwest quarter 
of the unit at 52 cmbd. As with most other tools and tool fragments in the assemblage that are 
awls or awl-like in form, this awl is rectangular in cross-section except at the pointed tips on 
both ends. The awl exhibits a high amount of corrosion on the surface, except on half of one 
side where it appears to have chipped off. This copper implement was likely used for hide or 




Size Grade: SG3 (1/2”-1/4”) 
Weight: 6.5g 
Maximum Length: 75.8 mm 
Maximum Width: 6.9 mm 
Maximum Thickness: 5.8 mm 
Soil provenience: As noted above, this copper awl was recovered from the southwest 
quarter of the unit at 52 cmbd. Unit wall profiles and the unit level form indicate that the 
artifact was recovered from the B Horizon, and likely only a centimeter or two beneath the 
organically enriched soil horizon. There is some possibility that the awl could have also been 
located near the bottom of the organically enriched horizon. It is also interesting to note that a 
small, side-notched, Tongue River Silica projectile point with small ears and a concave base 
was recovered from the previous level (40-50 cmbd) in XU 23, likely from the organically 
enriched horizon, or possibly from the top of the B Horizon directly below. This appears to be 
an Oxbow point (Dyck 1977), which are generally associated with Plains groups and have 
been found in association with Old Copper at sites in western and northern Minnesota (Bleed 
1969; Gibbon 1998). This projectile point that seems to have direct association with the 
copper awl gives a great deal of insight into the Old Copper component at the Sandy Lake site 
and also raises further questions. This Oxbow point and its apparent association with the Old 




Figure 14. Photograph of a Wittry group IV-A-1 copper awl recovered from the southwest 
quarter of Excavation Unit 23 at 52 cmbd. 
 
XU 9 20-30 cmbd – Catalog # 70.2. This is piece of copper that has a shape consistent 
with that of an awl that is rectangular in cross-section, though its length is relatively small. It 
appears that this is a fragment of a broken awl, or it may be a former pressure flaker (Figure 
15) that had been ground down through use and was subsequently discarded. The use of 
copper pressure flakers is discussed below in the description of the copper artifact recovered 
from XU 14 20-30 cmbd (Catalog # 101.1). The artifact was examined through 10x 
magnification; however, the amount of corrosion that has occurred over time has not left any 
evidence of use-wear that may have once been present. The artifact fits into Wittry group IV-
A-1 (Steinbring 1975; Wittry 1951). 
Specifics: 
Size Grade: SG4 (<1/4”) 
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Weight: 0.8g 
Maximum Length: 15.1 mm 
Maximum Width: 5.2 mm 
Maximum Thickness: 4.2 mm 
Soil provenience: Unit wall profiles and the unit level form suggest that this copper 
fragment was recovered from the B Horizon directly below the Ap Horizon, though there is 
also the possibility that it was recovered from the plow zone. 
 
Figure 15. Photograph of a Wittry group IV-A-1 copper awl fragment or heavily utilized 
pressure flaker recovered from Excavation Unit 9 (20-30 cmbd). 
 
XU 14 20-30 cmbd – Catalog # 101.1. This is an elongated copper tool fragment that 
has been flattened on all four sides and appears to be a piece of a Wittry group IV-A-1 awl 
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(Steinbring 1975; Wittry 1951) (Figure 16). This artifact would also fit into the category of an 
elongate “blank,” which Hunzicker (2002) defines as a copper artifact that has been carefully 
shaped into a general form that a number of tools can be made from. The elongated blanks 
tend to be rectangular in cross-section and have lengths that are at least twice their widths. 
Hunzicker notes that the elongated blanks from his study of the copper assemblage at the 
Little Rice Lake site in Vilas County, Wisconsin range from 20 to 50 mm in length, 6 to 
10mm in width, and 3 to 6mm in thickness. This artifact would thus fit into the size range of 
the elongate blank category, though there seems to be some rounding at one end, possibly 
through some form of utilization.  
 It has also been suggested that copper artifacts that have sometimes been labeled as 
awls have in fact been pressure flakers for flintknapping (Pulford 2009; Wendt and Romano 
2008, 2009; Whittaker 1994; Whittaker and Romano 1996). The size of this piece of copper 
seems to be consistent with pieces of copper socketed into wooden or antler handles by 
modern flintknappers for use as pressure flakers.  
 A modern copper pressure flaker was examined for this study. It was found that the 
length of the copper that was inserted into the wooden shaft was approximately 1/2”, which is 
approximately one-third of the length of the original size of the piece of copper. Another 1/2” 
of copper now remains jutting out of the shaft for flaking. This means that the piece of copper 
has been reduced by approximately one-third in length from utilization over time, from 
approximately 1.5” to 1” (Letterly, personal communication, Oct. 9, 2012).  
 Copper pressure flakers can thus be used only so many times before they become too 
short and must be discarded. This may have been what happened with this particular piece of 
prehistoric copper as well as the fragment recovered from XU-9 20-30 cmbd–(Catalog # 70.2) 
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as discussed above. The modern copper pressure flaker is rounded rather than rectangular in 
cross-section; however, this does not mean the prehistoric piece of copper was not utilized as 
a pressure flaker as well. The two pieces are otherwise very similar in size. The modern 
copper pressure flaker exhibits a large amount of pitting and striations (Figure 17) on the 
distal end where it comes into contact with lithic material during flintknapping. There are also 
large amounts of striations along the sides of the copper flaker. The prehistoric piece of 
copper was examined through 10x magnification for similar pitting and striations that could 
be present; however, due to the amount of corrosion that has occurred over time on the 
surface of the prehistoric copper, results were inconclusive.  
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 2.2g 
Maximum Length: 24.6 mm 
Maximum Width: 6.3 mm 
Maximum Thickness: 4.3 mm 
Soil provenience: Unit wall profiles and the unit level form suggest that the artifact 
was recovered either from the B Horizon directly below the plow zone, or the plow zone 




Figure 16. Photograph of a Wittry group IV-A-1 awl, blank or pressure flaker fragment 
recovered from Excavation Unit 14 (20-30 cmbd). 
 
 
Figure 17. Photograph of a modern copper pressure flaker that has been inserted into a 
wooden handle showing pitting and striations on the distal end of the copper from utilization. 
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Wittry Group IV-B. 
XU 29 10-20 cmbd – Catalog # 195.1. This copper artifact is an awl that was likely 
used as a punch (Figure 18). It is rectangular in cross-section, though a medial ridge is present 
along the dorsal side, and the ventral side is slightly concave. The uniform, slight concavity 
on the ventral side suggests that the artifact may have been formed by hammering a copper 
preform onto some type of surface, though not necessarily into the negative space of a 
wooden or lithic mold (Fregni 2009). The dorsal side of the artifact shows clear evidence of 
hammering, with hammer marks being present on much of the tool on both sides of the dorsal 
midline. Some evidence of hammering is also present on the ventral side. The distal end 
comes to a sharp point. This artifact is much thicker and heavier than other awls recovered 
from the site, and this may have been a multifunctional tool. It appears to have been used as a 
punch (Flaskerd 1940; Steinbring 1975); the proximal end is somewhat mushroomed, 
apparently from having been hammered, and the distal point is slightly bent. The punch may 
have been used for activities such as hide working and woodworking, as well as 
manufacturing other copper implements (Pleger 1992). The artifact fits into Wittry group    
IV-B (Steinbring 1975; Wittry 1951). 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 19g 
Maximum Length: 68.7 mm 
Maximum Width: 10.7 mm 
Maximum Thickness: 6.4 mm 
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Soil provenience: Unit wall profiles and the unit level form suggest that the artifact 
was likely recovered from the plow zone, though there is also some possibility that it could 
have been located in the B Horizon directly below it.  
 
Figure 18. Photograph of the dorsal side of a Wittry group IV-B copper punch exhibiting 
hammering recovered from Excavation Unit 29 (10-20 cmbd) that may have been used for 
activities such as hide working. 
 
Wittry Group IV-D. 
XU 8 30-40 cmbd – Catalog # 64.1. This artifact is a relatively thin and sharp awl. 
More specifically, its form is suggestive of a Wittry group IV-D needle (Steinbring 1975; 
Wittry 1951) (Figure 19). The needle may have been used for the purpose of hide working for 
making clothing, as well as for other activities such as bead working. The proximal end of the 
needle is mostly heavily corroded, though it is not on the distal end. The cross-section of the 
needle is mainly curved and roughly circular; however, there are some slight edges that can be 
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observed that may have resulted from the way it was manufactured, or it could also suggest 
that this tool may have been initially formed as an awl or blank that had been rectangular in 
cross-section. 
Specifics: 
Size Grade: SG4 (<1/4”) 
Weight: 1.2g 
Maximum Length: 39.2 mm 
Maximum Width: 5.1 mm (on the heavily corroded proximal end) 
Maximum Thickness: 4.3 mm (on the heavily corroded proximal end) 
Soil provenience: Unit wall profiles and the unit level form suggest that this copper 
fragment was recovered at a level well below the plow zone, either from the organically 




Figure 19. Photograph of a Wittry group IV-D copper needle recovered from Excavation Unit 
8 (30-40 cmbd). 
 
XU 9 20-30 cmbd – Catalog # 70.3. This is a very thin piece of unidentified copper 
that is slightly curved and somewhat triangular or wedge-shaped in cross-section. Surface 
corrosion seems to have flaked off of most of the artifact, and is not present at all on one of 
the sides. The artifact is clearly broken at one end. While it is a fragment and likely only a 
small portion of the original artifact, it appears that it could have been part of a needle or awl 
(Figure 20) used for hide working. Due to its morphology it will be typed as a Wittry group 
IV-D needle fragment for classification purposes (Steinbring 1975; Wittry 1951). 
Specifics: 
Size Grade: SG4 (<1/4”) 
Weight: 0.3g 
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Maximum Length: 19.4 mm 
Maximum Width: 3.5 mm 
Maximum Thickness: 2.2 mm 
Soil provenience: Unit wall profiles and the unit level form suggest that this copper 
fragment was recovered from the B Horizon directly below the Ap Horizon, though there is 
also the possibility that it was recovered from the plow zone. 
 
Figure 20. Photograph of a Wittry group IV-D copper needle fragment recovered from 
Excavation Unit 9 (20-30 cmbd). 
 
Wittry Group VI-D. 
XU 17 20-30 cmbd – Catalog # 116.1. This is a copper tool fragment that seems to 
have been broken at the proximal end. It is rectangular in cross-section, though it becomes 
angled to a widened and flattened cutting edge at the distal end and appears to be a small 
Wittry group VI-D chisel (Steinbring 1975; Wittry 1951) (Figure 21). It is consistent in size 
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and form with those described by Hunzicker (2002). The four small copper chisels in his 
study of the assemblage at the Little Rice Lake site are all rectangular in cross-section with 
steeply beveled cutting edges and range from 17 to 57 mm in length. Copper chisels may have 
been used for working wood or bone. 
Specifics: 
Size Grade: SG4 (<1/4”) 
Weight: 1.7g 
Maximum Length: 34.8 mm 
Maximum Width: 6.1 mm 
Maximum Thickness: 3.7 mm 
Soil provenience: Unit wall profiles and the unit level form suggest that the artifact 
was recovered either from the B Horizon or the Ap Horizon directly above it. 
 
Figure 21. Photograph of a Wittry group VI-D copper chisel recovered from Excavation Unit 




XU 3 40-50 cmbd – Catalog #25.1. This piece of copper consists of a small, heavily 
corroded unidentified fragment. The fragment seems to have been worked to some extent, 
probably having been hammered flat before it was folded over. It may have been part of a tool 
at one time or it could be a piece of scrap sheet copper from making a tool. It is possible that 
organics could be preserved within the fold, which means this fragment could be examined 
for suitability for future radiocarbon dating. 
 Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 0.2g 
Soil provenience: Unit wall profiles show that this copper fragment was almost 
certainly recovered from the organically enriched soil horizon, though there is some 
possibility that it could have come from the B Horizon underlying it. 
XU 4 40-50 cmbd – Catalog # 34.2. This is a small, unidentified piece of copper with 
highly corroded surfaces. It seems to have been hammered flat, and may be a tool fragment or 
a piece of scrap. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 0.6g 
Soil provenience: North, south, and west unit wall profiles and the unit level form 
show that this copper fragment was recovered either from the organically enriched soil 
horizon or the B Horizon located stratigraphically below it. 
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XU 6 20-30 cmbd – Catalog # 49.2. This is a small, unidentified piece of copper with 
corroded surfaces. It seems to have been hammered flat, and may be a tool fragment or a 
piece of scrap. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 1.2g 
Soil provenience: Unit wall profiles and the unit level form show that this copper 
fragment was likely recovered from the plow zone, but could have also come from the top of 
the B Horizon beneath it. 
XU 7 30-40 cmbd – Catalog # 56.1. This is a somewhat rounded, unidentified piece of 
copper. Though surfaces are relatively corroded, this artifact seems to be a crumpled piece of 
scrap sheet copper. There is a possibility that organic material could be trapped and preserved 
inside, and this artifact could be examined for suitability for future radiocarbon dating. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 5.3g 
Soil provenience: Unit wall profiles and the unit level form suggest that this copper 
fragment was likely recovered from the organically enriched soil horizon, but may have also 
come from the B Horizon either directly above or below it. 
XU 8 30-40 cmbd – Catalog # 64.2. This is an unidentified piece of copper, possibly a 
hammered scrap sheet copper fragment that has been crushed and somewhat folded over. This 




Size Grade: SG3 (1/2”-1/4”) 
Weight: 2g 
Soil provenience: Unit wall profiles and the unit level form suggest that this copper 
fragment was recovered at a level well below the plow zone, either from the organically 
enriched soil horizon, the B Horizon, or the AB Horizon. 
XU 8 40-50 cmbd – Catalog # 65.1. This is a small piece of unidentified copper that 
appears to be a scrap sheet copper fragment that had been hammered. The surface is 
somewhat corroded on both sides. 
Specifics: 
Size Grade: SG4 (<1/4”) 
Weight: 0.1g 
Soil provenience: Unit wall profiles and the unit level form suggest that this copper 
fragment was recovered at a level well below the plow zone, either from the organically 
enriched soil horizon, or the B or BC Horizon below it. 
XU 9 0-10 cmbd – Catalog # 68.1. This unidentified copper artifact with corroded 
surfaces is somewhat elongated and may be a tool fragment, possibly from an awl. The 
fragment is roughly rectangular in cross-section, though is somewhat flattened along one edge 
and is also slightly bent. The characteristics of this piece of copper are too inconclusive, and 
though it appears to have been worked, it should be classified as scrap copper. Material that is 
lighter in color can be seen imbedded in the copper near the smaller end of the fragment. This 
was examined under 10x magnification and could be sand, or it may be organic material that 
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has been preserved by the copper. This fragment could be further examined to check for 
organics that could be suitable for radiocarbon dating.  
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 3.6g 
Soil provenience: Unit wall profiles and the unit level form indicate that this copper 
fragment was recovered at a level within the plow zone. 
XU 9 20-30 cmbd – Catalog # 70.1. This is a piece of unidentified sheet copper that 
appears to have been hammered flat. The artifact is slightly curved along one edge. Surfaces 
exhibit a high degree of corrosion, except along edges. It is unclear if this is a tool fragment or 
a piece of scrap from tool making. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 1.1g 
Soil provenience: Unit wall profiles and the unit level form suggest that this copper 
fragment was recovered from the B Horizon directly below the Ap Horizon, though there is 
also the possibility that it was recovered from the plow zone. 
XU 12 30-40 cmbd – Catalog # 89.1. This is a piece of unidentified copper that 
appears to have been hammered relatively flat, though it has some curvature to it and is 
slightly thicker than some of the pieces of sheet copper present in the Sandy Lake assemblage. 
Surfaces exhibit a high degree of corrosion, except along edges. It is unclear if this is a tool 
fragment, though it seems more likely to be a piece of scrap from tool making, and will be 
classified as such. 
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Specifics: 
Size Grade: SG2 (1”-1/2”) 
Weight: 9.7g 
Soil provenience: Unit wall profiles and the unit level form suggest that this copper 
fragment was recovered from the AB Horizon, B Horizon, or the organically enriched soil 
horizon. The east wall profile also shows that one of the plow scars dips to a depth of 32 
cmbd; thus there is a slight possibility that the copper fragment could be associated with the 
plow zone.  
XU 13 20-30 cmbd – Catalog # 95.1. This piece of copper is an unidentified fragment 
with a high degree of surface corrosion. It may have been hammered relatively flat, though 
the piece is somewhat curved and appears to have been twisted slightly. It is unclear if this is 
a tool fragment or a piece of scrap from tool making. For the purposes of this study it will be 
typed as scrap/worked copper. 
Specifics: 
Size Grade: SG4 (<1/4”) 
Weight: 0.8g 
Soil provenience: Unit wall profiles and the unit level form show that level 20-30 
cmbd consisted mainly of the B Horizon, though it also contained some of the lower portion 
of the plow zone. While it was more likely to have come from the B Horizon, the copper 
fragment could have been recovered from either of the two soil horizons.  
XU 13 20-30 cmbd – Catalog # 95.2. This piece of copper is an unidentified fragment 
with a high degree of surface corrosion. It seems to be a sheet copper fragment that been 
hammered relatively flat before having been folded over slightly into a U-shape. There is 
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some possibility that organics could be trapped in the fold, and this artifact could be examined 
further for possible future radiocarbon dating. It is unclear if this is a tool fragment, though it 
appears more likely to be a piece of scrap from tool making, and will be typed as such. 
Specifics: 
Size Grade: SG4 (<1/4”) 
Weight: 0.2g 
Soil provenience: Unit wall profiles and the unit level form show that level 20-30 
cmbd consisted mainly of the B Horizon, though it also contained some of the lower portion 
of the plow zone. While it was more likely to have come from the B Horizon, the copper 
fragment could have been recovered from either of the two soil horizons.  
XU 15 20-30 cmbd – Catalog # 106.1. This artifact is an unidentified piece of copper 
that appears to have been hammered relatively flat and subsequently became slightly bent in 
areas. The surfaces and one of the four edges are highly corroded. It appears to be a piece of 
scrap copper. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 2.9g 
Soil provenience: Unit wall profiles and the unit level form suggest that the artifact 
was recovered either from the B Horizon directly below the plow zone, or the plow zone 
itself, as the south wall profile shows that plow scars were present to at least a depth of 24 




XU 24 10-20 cmbd – Catalog # 163.2. This artifact is an unidentified piece of copper 
that has been hammered relatively flat, though is slightly thicker along one edge. Although 
there are two pointed edges present, the artifact does not display any characteristics that are 
suggestive of it having been utilized or hafted. While the possibility exists that it may be a 
tool fragment, it seems more likely to be a hammered piece of scrap copper, and will be 
classified as such for this study. 
Specifics: 
Size Grade: SG2 (1”-1/2”) 
Weight: 5.5g 
Soil provenience: Unit wall profiles and the unit level form show that this artifact was 
most likely recovered from the plow zone, though some of the underlying B Horizon was 
present in parts of the unit by the base of this stratigraphic level. 
XU 25 10-20 cmbd – Catalog # 170.1. This artifact is a thin hammered piece of scrap 
sheet copper that has been folded over. It is possible that organic material could be preserved 
inside the fold, and this piece of copper could be examined for suitability for radiocarbon 
dating. Tools were sometimes formed through the process of folding and hammering, 
although this practice seems to be uncommon during Archaic times (Martin 1999). 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 0.8g 
Soil provenience: Unit wall profiles and the unit level form indicate that this artifact 
was most likely recovered from the plow zone, though the B Horizon soil was present in 
much of the unit at the base of this stratigraphic level. 
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XU 26 10-20 cmbd – Catalog # 177.1. This piece of copper is an unidentified 
fragment that appears to have been hammered relatively flat. The artifact is most likely a 
piece of scrap copper. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 1.2g 
Soil provenience: Unit wall profiles and the unit level form suggest that this artifact 
was most likely recovered from the plow zone, though some of the B Horizon soil was present 
in parts of the unit at the base of this stratigraphic level. 
XU 27 20-30 cmbd – Catalog # 185.1. This copper artifact has been hammered and 
subsequently had portions folded over. It appears to be a relatively large piece of scrap 
copper. As it is larger and has multiple folds that could have trapped and preserved organics, 
this artifact could present the best possibility in the copper assemblage at the site to provide 
datable materials. 
Specifics: 
Size Grade: SG2 (1”-1/2”) 
Weight: 13.5g 
Soil provenience: Unit wall profiles and the unit level form suggest that this artifact 
was either recovered from the plow zone or the B Horizon that was present directly below it. 
It should be noted that Feature 10, which was the only feature at the site to contain copper and 
was proven to be Old Copper in origin, was identified in this stratigraphic level at 27 cmbd in 
the northeast corner of the unit. 
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XU 32 30-40 cmbd – Catalog # 222.1. This copper artifact is a sheet copper fragment 
that has been hammered flat and folded over. This artifact could be examined for datable 
organics that may be preserved within the folded copper. This is likely a piece of scrap copper 
from tool making. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 2.4g 
Soil provenience: Unit wall profiles and the unit level form suggest that this artifact 
was likely recovered from the B Horizon, but it is also possible that was located in the BC 
Horizon directly below it. It should be noted that Feature 10, which was the only feature at the 
site to contain copper and was proven to be Old Copper in origin, was present in this 
stratigraphic level in the southeast corner of the unit. 
XU 32 40-50 cmbd – Catalog # 224.1. This is an unidentified piece of scrap copper 
that may have been part of a tool at one time, though it could also be scrap from the tool 
making process. Folds are present on the artifact, which may contain preserved organic 
material that could be suitable for radiocarbon dating. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 1.0g 
Soil provenience: Unit wall profiles and the unit level form suggest that this artifact 
was most likely recovered from the BC Horizon, but there is some possibility that it could 
have been located in the B Horizon directly above it. It should be noted that Feature 10, which 
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was the only feature at the site to contain copper and was proven to be Old Copper in origin, 
was present in this stratigraphic level in the southeast corner of the unit. 
Feature 10 Piece Plot #1 (Located in XU 27 at 27 cmdb) – Catalog # 186.1. This 
artifact is an unidentified piece of hammered sheet copper that has been folded over. 
Preserved material could be present within the fold, and this artifact could be examined for 
datable organics. This is most likely a piece of scrap copper from tool making. The artifact 
was found in situ and piece-plotted at 27 cmbd at the top of Feature 10, which is where the 
feature was first identified.  
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 2.3g 
Soil provenience: This artifact was found in situ in Feature 10 at 27 cmbd, where the 
feature was first identified. Feature 10 was located in XUs 27 and 32 at a depth of 27-49 
cmbd. It also extended to the east beyond the excavation block, and thus, only the western 
portion was excavated. Feature 10 was proven to be of Old Copper origin by an AMS date 
from calcined bone recovered from the feature fill heavy fractions. 
Feature 10 Heavy Fractions (Located in XUs 27 and 32) 27-49 cmbd – Catalog #s 
239.1-5. These five artifacts were recovered as heavy fractions from a 77 L soil sample from 
Feature 10. At least two of the fragments appear to be pieces of thin, scrap sheet copper. Two 
other fragments are very small and are likely scrap copper. One other fragment has a shape 
and cross-section consistent with that of an awl; however, this fragment is too small to be 




Size Grade: All five artifacts are SG4 (<1/4”) 
Weight: The five copper fragments are a combined 0.8g 
Soil provenience: These five copper fragments were recovered as feature fill heavy 
fractions from a 77 L soil sample from Feature 10. Feature 10 was located in XUs 27 and 32 
at a depth of 27-49 cmbd. It also extended to the east beyond the excavation block, and thus, 
only the western portion was excavated. Feature 10 was proven to be of Old Copper origin by 
an AMS date from calcined bone recovered from the feature fill heavy fractions. 
Lithic Tools and Comparison to Copper Tools  
A lithic projectile point associated with the Old Copper component was typed and is 
described in the next section. A total of 58 lithic tools (Table 12) (Figures 22-27) were 
recovered in excavation unit levels that could be confidently assigned to the Archaic 
component of the site (30 cmbd and below). These consisted of 25 utilized flakes, seven end 
scrapers, three side scrapers, three side and end scrapers, four retouched flakes, two gravers, 
two hammerstones, one projectile point, one anvil, one cutting tool, one polisher/abrader, one 
indeterminate tool, and seven unfinished bifaces (two stage 2, four stage 3, and one stage 4). 
Feature 1, also likely associated with the Archaic component, contained one utilized flake. 
Another three tools were recovered from Feature 10, which is associated with the Archaic Old 
Copper component. These consisted of one utilized flake and two unfinished stage 2 bifaces. 
Frank Florin (2004) classified bifaces recovered from the site after Callahan (1979) and Root 
(1999). This classification system consists of six stages. These include Stage 1–obtaining a 
blank; Stage 2–bifacial edging; Stage 3–initial thinning; Stage 4–secondary thinning and 
shaping; Stage 5–final shaping; and Stage 6–hafting preparation. The remaining tool 
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categories (e.g., utilized flake, end scraper, graver, etc.) are morpho-functional and were 
defined based on the overall shape of the object in relation to retouched or edge damaged 
margins, as well as potentially useful projections and edges. 
Table 12. Site Summary of Lithic Tools from Archaic Excavation Unit Levels and Features 
(Includes Features 1, 5, 10, and 12). 
 












Utilized Flake 16.2 Jasper Taconite 16.9 38.5 37.2 12.8 
Utilized Flake 16.3 Red River Chert 1.9 24.1 24.0 5.0 
Utilized Flake 16.4 Siltstone 2.7 21.9 15.0 7.0 
Utilized Flake 17.1 Basalt 92.5 76.9 48.1 17.9 
Utilized Flake 27.2 Animikie Silica 5.1 31.7 17.1  7.7 
Utilized Flake 41.3 Siltstone 75.0 64.9 58.7 19.5 
Utilized Flake 83.6 Basalt 21.5 49.1 41.2 12.6 
Utilized Flake 89.6 
Hudson Bay 
Lowland Chert 
3.3 36.6 17.8 5.2 
Utilized Flake 89.7 Unid. Chert 2.0 26.6 21.1 5.3 




87.2 6.3 16.4 




88.0 72.1 11.7 
Utilized Flake 117.2 Common Quartz 10.3 57.6 28.6 13.1 
Utilized Flake 146.1 Fat Rock Quartz 4.4 35.9 26.2 14.8 
Utilized Flake 165.5 Jasper Taconite 26.0 65.8 44.5 20.6 
Utilized Flake 165.6 Siltstone 31.4 59.3 51.0 15.4 
Utilized Flake 165.7 Igneous 54.9 82.0 55.1 21.7 
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Utilized Flake 166.1 Jasper Taconite 13.4 40.3 33.2 10.7 
Utilized Flake 172.4 Siltstone 1.5 22.1 20.6 3.2 
Utilized Flake 173.3 Knife River Flint 1.0 21.0 13.9 4.1 
Utilized Flake 180.3 Rhyolite 43.4 70.0 40.9 16.8 
Utilized Flake 181.3 Jasper Taconite 2.1 23.7 12.5 6.3 
Utilized Flake 204.6 Knife River Flint 0.3 12.9 11.9 1.7 
Utilized Flake 206.4 Gunflint Silica 1.6 26.6 16.1 4.3 
Utilized Flake 206.5 Jasper Taconite 10.0 26.9 26.0 10.3 
Utilized Flake 216.3 Jasper Taconite 1.9 32.0 17.9 3.5 
Utilized Flake 226.1 Basalt 16.2 76.2 39.5 4.5 
Utilized Flake 239.8 Rhyolite 12.4 39.5 37.1 9.7 
End Scraper 5.5 Fat Rock Quartz 1.0 16.8 12.0 4.3 
End Scraper 56.5 Knife River Flint 1.2 17.2 15.5 4.2 
End Scraper 89.5 Gunflint Silica 4.7 24.5 19.0 7.8 
End Scraper 135.2 Red River Chert 2.7 25.4 22.6 12.8 
End Scraper 172.3 Common Quartz 4.3 21.6 21.4 9.7 
End Scraper 204.5 
Lake Superior 
Agate 
2.7 21.5 17.3 6.8 
End Scraper 222.3 Jasper Taconite 2.3 25.4 8.3 6.8 
Side Scraper 5.4 Siltstone 31.6 55.6 42.1 13.6 
Side Scraper 41.27 Igneous 14.3 34.8 32.2 16.6 
Side Scraper 165.3 Animikie Silica 2.7 31.0 18.5 12.2 





4.6 24.4 18.3 11.3 
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Side and End 
Scraper 
15.1 Siltstone 2.7 25.9 19.1 5.0 
Side and End 
Scraper 
33.2 Unid. 4.7 23.1 22.1 7.2 
Retouched Flake 151.1 Rhyolite 8.8 49.6 33.0 12.7 
Retouched Flake 168.1 Jasper Taconite 7.6 28.9 27.7 10.1 
Retouched Flake 180.2 Unid. 55.8 82.9 53.0 9.3 
Retouched Flake 216.2 Siltstone 10.7 36.6 31.0 12.7 
Graver 4.1 Siltstone 6.0 37.8 23.7 8.6 
Graver 41.2 Siltstone 0.5 18.1 13.1 2.5 
Hammerstone 181.2 Igneous 44.0 92.2 64.6 59.5 






1.6 23.5 15.2 5.0 
Anvil 50.39 Igneous 223.0 70.3 68.7 39.2 
Cutting Tool 33.1 Basalt 97.9 89.7 66.2 9.4 
Polisher/ 
Abrader 
172.2 Basalt 86.9 146.8 23.4 12.1 
Indeterminate/ 
Possible Cutting 
or Scraping Tool 
89.4 Basalt 627.0 137.0 82.2 40.3 
Unfinished Biface  
(Stage 2) 
143.3 Rhyolite 28.6 56.7 45.2 17.2 
Unfinished Biface  
(Stage 2) 
143.4 Rhyolite 24.2 45.3 38.7 19.1 
Unfinished Biface  
(Stage 2) 
239.6 Basalt 55.2 80.3 43.2 14.5 
Unfinished Biface  
(Stage 2) 
239.7 Unid. 22.1 48.4 32.1 14.1 
Unfinished Biface  
(Stage 3) 
5.6 Basalt 18.1 45.7 37.2 14.8 
Unfinished Biface  
(Stage 3) 
65.3 Igneous 22.0 75.5 28.1 10.6 
104 












Unfinished Biface  
(Stage 3) 
107.1 Granite 55.7 63.1 59.1 13.1 
Unfinished Biface  
(Stage 3) 
191.1 Swan River Chert 9.9 38.5 26.7 11.1 
Unfinished Biface  
(Stage 3) 
































Figure 27. Lithic tools: Unfinished bifacial tools. 
 
 A large amount of debitage (Table 13) was also recovered from the Archaic levels and 
features of the site, making up 97.2 percent of the lithic assemblage. Copper scrap pieces, 
which can also be seen as a type of debitage from the tool making process, make up 







Table 13. Total Copper Tools and Debitage and Lithic Tools and Debitage from Archaic 









% of Total  Total # 
% of Total 
Copper and 
Lithics 
Copper 9 27.3 24 72.7 33 1.6 
Lithics 58 2.8 1985 97.2 2043 98.4 
Total 67 3.2 2009 96.8 2076 100 
 
 The litihc tools represent a variety of domestic and habitational activities that were 
likely present at the site. The presence of a projectile point shows evidence of hunting as well 
as possibly spearing fish. Hunting is also implied by tools such as scrapers that were likely 
used for food processing and hide scraping. Utilized and retouched flakes were tools that may 
have been used for cutting and food processing. Bifaces most likely served as multi-functional 
tools for cutting, food processing, hide scraping, and woodworking.  The hammerstones and 
anvil would have been used in flintknapping and possibly copper working. The polisher/ 
abrader may have been used in woodworking and copper working. The gravers could have 
been utilized for perforating during hide working, or engraving wood or bone.  
 Copper tools at the site are also utilitarian in function and represent many of the same 
activities as lithic tools. An Old Copper Wittry group I-F projectile point that likely 
functioned as a multi-purpose tool may have been used for hunting, food processing, or 
spearing fish (Gibbon 1998).  A group II-A-1 tanged knife that was also likely multi-
functional (Pleger 1992) may have been used for food processing, hide working, and 
woodworking. Group IV-A-1 awls were most likely utilized as hide working or possibly 
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woodworking tools (Pleger 1992). Fragments that appear to be broken awls could have 
functioned as pressure flakers for flintknapping (Pulford 2009; Wendt and Romano 2008, 
2009; Whittaker 1994; Whittaker and Romano 1996). A group IV-B punch may have been 
used for hide working, woodworking, and copper working (Pleger 1992).  Group IV-D 
needles were most likely utilized for hide working. A group VI-D chisel may have been used 
for purposes such as working bone or wood (Hunzicker 2002). In addition to the formal 
copper tools, scrap pieces included in the assemblage show evidence of copper working at the 
site. 
The Oxbow Complex and Its Association with Old Copper in Minnesota 
A small, concave-based side-notched projectile point (Figure 28) found during the 
2004 FCRS data recovery was re-examined as part of this thesis research. The point was 
recovered from the Old Copper component of the site. The Tongue River Silica point is 
somewhat asymmetrical and exhibits basal grinding and basal thinning. It is 23.5 mm in 
length, has a maximum thickness of 5.0 mm, a maximum shoulder width of 14.1 mm, a 
maximum basal width of 15.2 mm, and a width between the notches of 12.7 mm. The point is 
consistent with the Oxbow type, though it fits into the smaller side of the size spectrum (Dyck 
1977). The point was recovered from 40-50 cmbd in XU 23, likely from the organically 
enriched horizon, or possibly from the top of the B Horizon directly below. It is associated 
with a Wittry group IV-A-1 copper awl (Catalog # 160.1) that was recovered from the unit at 
52 cmbd. Unit wall profiles and the unit level form indicate that the copper artifact was 
recovered from the B Horizon, and likely only a centimeter or two beneath the organically 
enriched soil horizon. There is some possibility that the awl could have also been located near 
the bottom of the organically enriched horizon.  
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 The Middle Plains Archaic Oxbow complex point type is found throughout the 
Northern Plains (Frison 1991; Gibbon and Anfinson 2008) and at times appears to be 
associated with Old Copper complex material (Nicholson and Webster 2011). Several sites 
just north of Minnesota in southeast Manitoba that have possible Old Copper-Oxbow 
associations include the Jansson site (Steinbring 1970, 1975), the Tulabi Falls site (Steinbring 
1975), and the Whitemouth Falls site (Hlady 1970; Steinbring 1975). Oxbow points also have 
a wide distribution in western and northern Minnesota (Gibbon 1998), where they are thought 
to date to the Middle and Late Archaic periods from ca. 6100 to 3000 cal BP (Gibbon and 
Anfinson 2008) and have been found in possible association with Old Copper artifacts at sites 
including Houska Point (Steinbring 1975) and Petaga Point (Bleed 1969).  
 It has been suggested by Gibbon (1998) that the Archaic peoples associated with the 
Old Copper complex in the northern and western portions of Minnesota could be part of an 
“Oxbow interaction sphere,” in which small family groups appear to have made annual 
rounds onto the Great Plains to hunt bison during warm months. They may have also been 
involved in the trade of Knife River Flint from North Dakota to northern Minnesota. While 
very little KRF appears to be associated with the Archaic component at the Sandy Lake Dam 
site, Oxbow points made from KRF have been recovered at Old Copper sites such as Petaga 
Point (Gibbon 1998). Oxbow peoples appear to have represented the western extent of the Old 
Copper complex. 
Specifics: 
Size Grade: SG3 (1/2”-1/4”) 
Weight: 1.6g 
Maximum Length: 23.52 mm (23.5) 
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Maximum Shoulder Width: 14.08 mm (14.1) 
Maximum Thickness: 4.97 mm (at midpoint above notches) (5.0) 
Maximum Basal Ear Width: 15.15 mm (15.2) 
Neck Width (between notches): 12.66 mm (12.7) 
 
Figure 28. Photograph of an Oxbow projectile point recovered from Excavation Unit 23 (40-
50 cmbd). (Photograph by Ryan Letterly, 2004). 
 
Features at the Sandy Lake Dam Site 
 A total of 12 features that appear to be prehistoric in origin were identified at the 
Sandy Lake Dam site during the 2004 FCRS data recovery (Figure 29). Feature and 
excavation unit notes, forms, plan views, and profiles, as well as artifact types, were examined 
in order to determine which cultural component each feature was associated with. Of these, 
Features 4 and 6 contained ceramics, (nine and 70 ceramic fragments, respectively), 
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indicating a Woodland affiliation. Feature 1, located in XU-17, and Feature 12, in XU-25, 
could be associated with the Archaic component, based upon the soil horizons in which they 
were identified. Feature 5, located in XU-2, seems likely to be of Archaic origin and appears 
to be associated with the buried organically enriched, possible living surface horizon. The 
other features at the site are of an indeterminate time period, with one exception. Feature 10, 
located in the northeast quarter of XU-27 and the southeast quarter of XU-32, is inferred to be 
associated with the Old Copper component of the site because it contains copper artifacts and 





















































































Figure 30. Prehistoric feature (Feature 2) in the northeast corner of the 2004 data recovery 
excavation block. (Photograph by Bradley Johnson, USACE). 
 
 Feature 1 was identified in XU-17 as a dark stain at 40 cmbd (Figure 31). As this was 
located in the B Horizon, the feature could be associated with the Archaic component of the 
site. The feature was bisected and excavated separately into two soil samples. The north half 
was excavated as a 16.5 L soil sample and had a depth of 40-73 cmbd. The south half of the 
feature was excavated as a 9 L soil sample and had a depth of 40-55 cmbd. It was later 
determined that the feature was 15 cm thick, and that the soil excavated from 55-73 cmbd was 
from a probable rodent burrow. Artifacts recovered (Table 14) from the heavy fractions of the 
soil samples included 20 pieces of lithic debris, one basalt unpatterned utilized flake tool, four 
pieces of FCR weighing a total of 3.8g, and 35 calcined faunal fragments weighing a total of 
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1.2g. The only faunal fragment that was identifiable was a muskrat vertebra. Feature 1 is 
circular in shape and basin shaped in profile. It is interpreted as being a fire-hearth, based on 









Table 14. Feature 1 Summary of Artifacts and Ecofacts (From N 1/2 16.5 L and S 1/2 9 L Soil 
































3.4 2 - 24 16 - - - 
 








Total 3.8 4 - 35 20 1 - - - 65 - 
% - 6.2 - 53.8 30.8 1.5 - - - 
 
100 
*1 basalt unpatterned utilized flake tool. 
 
 Feature 12 was identified as a dark circular stain in XU-25 at 46 cmbd (Figure 32). 
The feature soil extended to 55 cmbd and was taken as a 3 L soil sample. Due to being 
identified well below the plow zone, the feature is considered to possibly be Archaic in origin. 
Artifacts recovered (Table 15) as heavy fractions from the soil sample consisted of seven 
pieces of lithic debris, one mammalian tooth enamel fragment, and 53 calcined faunal 
fragments weighing a total of 1.0g. All calcined fragments were unidentifiable other than two 
fish vertebrae. Due to the darkness of the feature soil, its shallow basin shape, and the 








































- - 1 53 7 - - - - 61 100 
Total - - 1 53 7 - - - - 61 - 
% - - 1.6 86.9 11.5 - - - - - 100 
 
 Feature 5 (Figure 33) was identified as a circular dark stain at 56 cmbd in XU-2. It 
was a shallow basin shape in profile and went to a depth of 70 cmbd. The feature is located 
directly under and appears to be associated with the buried organically enriched, possible 
living surface horizon. It is probable that the feature is part of the Archaic component at the 
site. The feature was excavated to in two soil samples; the north half (7 L), and the south half 
(6.5 L). Total artifacts recovered (Table 16) from the soil sample heavy fractions included 35 
pieces of lithic debitage, one common quartz bipolar core, nine pieces of FCR weighing a 
total of 45.6g, and six calcined faunal fragments weighing 0.1g. The only identifiable faunal 
fragment was a fish bone. Due to its shallow basin shape, the darkness of the soil, and the 





Figure 33. Feature 5 profile and plan view in Excavation Unit 2. (Digital image by Tyler 
Olsen). 
 
Table 16. Feature 5 Summary of Artifacts and Ecofacts (From N 1/2 7 L and S 1/2 6.5 L Soil 




































5.6 9 - 1 5 1* - - - 16 31.4 
Total 5.6 9 - 6 35 1 - - - 51 
 
% - 17.6 - 11.8 68.6 2.0 - - - 
 
100 
*1 common quartz bipolar core 
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 Feature 10 was first identified just under the plow zone as a dark stain in the northeast 
portion of XU-27 at 27 cmbd (Figure 34). A piece of copper was found in situ at the top of the 
feature at the time of identification and was piece-plotted (Piece-Plot 1). The copper fragment 
(Catalog # 186.1), Size Grade 3 and weighing 2.3g, appears to be a hammered piece of scrap 
that had been folded over. A large, igneous tested cobble core weighing 322g was also 
recovered from the southern edge of the top of the feature at 27 cmbd and designated as 
Piece-Plot 2.  
 
 
Figure 34. Feature 10 plan view in Excavation Units 27 and 32. (Digital image by Tyler 
Olsen). 
 
 The feature was the taken from XU-27 as a large soil sample, extending from 27-49 
cmbd. XU-32 was placed to the north of XU-27 to recover a greater portion of the feature. 
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After identification in XU-32, the feature fill was again excavated as a large soil sample. The 
amount of the feature that was present and excavated in these two excavation units equaled a 
77 L soil sample. Feature 10 extended beyond the eastern edge of the excavation block; thus, 
only the western potion located in XUs 27 and 32 was removed. It is unknown exactly how 
much of the feature remains unexcavated to the east; however, judging from the plan views 
and wall profiles, it seems likely to be less than half of the total feature area. 
 Heavy and light fractions from Feature 10 were separated from the 77 L soil sample 
through water flotation by the Mississippi Valley Archaeology Center (MVAC) at the 
University of Wisconsin-La Crosse. The botanical remains from the light fraction of Feature 
11 were examined (Stefaniak 2006); however, the light fractions from the other features 
identified at the site, including Feature 10, have yet to be analyzed. Included in the Feature 10 
heavy fraction were five small pieces of copper (Catalog #s 239.1-5) that were all Size Grade 
4 (< 1/4”), and had a combined weight of 0.8g. At least four of these appear to be scrap 
copper fragments; the fifth has a cross-section and shape common with awls, though the 
fragment is too small to make any definitive conclusion. 
 Along with the six pieces of copper, a variety of other artifacts from Feature 10 were 
recovered (Table 17). Lithic material recovered from the feature included 184 pieces of 
debitage. In addition to debitage, lithics included one igneous tested cobble core (recovered in 
situ as Piece-Plot 2), one rhyolite unpatterned flake tool, and two Stage 2 bifaces, meaning 
bifacial edging was present (Callahan 1979; Florin 2004; Root 1999). One of the bifaces was 
made from basalt, and the other of unidentified material. The feature also contained 16 pieces 
of fire-cracked rock weighing a total of 49.2g, and 276 calcined faunal fragments with a total 
weight of 15.7g. Most of the calcined faunal remains recovered as heavy fractions from the 
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feature were unidentifiable; however, fragments that were identified include 38 fish vertebrae, 
20 fish spine, one Esox (pike/muskellunge) bone, three turtle (including two shell fragments), 
two small mammal bones, and two muskrat bones. Based on the presence of FCR, the amount 
of calcined bone, the darkness of the feature soil, and its size and relatively shallow rounded 
basin shape (Figure 35), the feature is interpreted as having functioned as a fire-hearth, with 
refuse also being present.  
Table 17. Feature 10 Summary of Artifacts and Ecofacts (From Piece-Plots and 77 L Soil 































49.2 16 - 276 184 4* 6** - 
 
- 486 100 
Total 49.2 16 - 276 184 4 6 - - 486 - 
% - 3.3 - 56.8 37.9 0.8 1.2 - - - 100 
*1 igneous tested cobble core (piece-plot #2 at 27cmbd), 2 stage 2 bifaces (1 basalt and 1 unid. material), 1 
rhyolite unpatterned utilized flake tool;  





Figure 35. Feature 10 profile, south wall of Excavation Unit 32, facing north. (Digital image 
by Tyler Olsen). 
 
AMS Dating of the Old Copper Component 
 Due to containing six pieces of copper, Feature 10 was thought to be associated with 
the Old Copper component of the site. This feature, being intact below the plow zone and 
containing organic material, was also considered to have high potential to provide a 
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radiocarbon date for this component. The light fraction recovered from the feature fill did not 
provide a sufficient sample of charcoal (Bradley Perkl, personal communication 2012); 
however, the 15.7g of calcined bone recovered as heavy fractions was more than adequate for 
AMS dating. In addition to providing a date for the Old Copper component at the Sandy Lake 
Dam site, it was also an opportunity to obtain a much needed date for an intact, professionally 
excavated Old Copper complex site in the state of Minnesota.  
 A research grant from the Council for Minnesota Archaeology (CMA) was applied for 
in order to obtain this AMS date from calcined bone from Feature 10. The Council awarded 
the 2013 Riaz Malik research grant to fund the analysis to be conducted by Beta Analytic in 
Miami, Florida. The CMA funding covered all analysis costs, totaling $775, consisting of 
AMS dating at $595 and an additional $180 for the necessary bone carbonate extraction to be 
conducted on calcined (cremated) bone. All faunal remains from Feature 10 were sent to the 
Beta laboratory, and it was requested that Ronald Hatfield, Deputy Director, select the 
materials that were most suitable for the dating process. It was noted by Beta that faunal 
fragments from two artifact bags were used in the analysis. These were from bags containing 
catalog #s 239.209-210, consisting of unidentifiable vertebrate calcined bone of size grade 3 
(1/2”-1/4” in size), and catalog #s 239.211-410, consisting of unidentifiable vertebrate 
calcined bone of size grade 4 (< 1/4” in size). All unused portions of the Feature 10 faunal 
sample were returned by Beta Analytic. Photographs were taken of the faunal material 
contained in bags 239.209-210 and 239.211-410 after being returned.  
 The faunal sample from Feature 10 at the Sandy Lake Dam site yielded a conventional 
date of 5690 ± 30 BP, or a 2 Sigma Calibration (95% probability) age of 6540 to 6410 cal BP 
127 
(Beta-343669) (Table 18) (See Appendix). Results of the analysis have been published in The 
Minnesota Archaeologist (Bradford 2013). 
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* Database used for calibration: INTCAL09.  
References to INTCAL09 database: Heaton, et al. 2009; Oeschger, et al. 1975; Reimer, et al. 2009; Stuiver and 
Braziunas 1993. Mathematics used for calibration scenario: Talma and Vogel 1993. 
 
 This date fits within and towards the earlier part of the calibrated time range of ca. 
7000-5000 BP that has been assigned to the Old Copper complex by Pleger and Stoltman 
(2009). It is also only a few hundred years younger than the date from the Old Copper 
projectile point at the South Fowl Lake site (Beukens et al. 1992). Feature 10 at the Sandy 
Lake Dam site is believed to be the first intact Old Copper feature to be dated in the state of 
Minnesota. This radiocarbon date provides solid evidence that Archaic inhabitants of 
northeastern Minnesota were actively involved in the manufacture and utilization of copper 
implements during the early part of the Old Copper complex.  
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Chapter V: Interpretations and Conclusions 
 The Sandy Lake Dam site is a multi-component site with occupations from the Old 
Copper complex phase of the Archaic period, of which little is known in the state of 
Minnesota, as well as the Late Woodland and Historic periods. The site contains intact 
stratified cultural deposits with an Old Copper component below a Late Woodland 
component. Intact features, faunal remains, and wide range of lithic and copper artifacts are 
associated with the Old Copper component. 
 When compared, the Archaic component lithic and copper tool assemblages are both 
utilitarian in function and represent many of the same activities. Both suggest a variety of 
domestic and habitational activities that were likely present at the site. Lithic tools are 
representative of activities such as hunting, fishing, food processing, hide scraping, 
flintknapping, woodworking, copper working, cutting, perforating, engraving, and polishing 
and abrading. The copper tools likely functioned for hunting, fishing, food processing, hide 
working, woodworking, cutting, perforating, engraving, and pressure flaking. There are some 
differences, such as copper awls and needles most likely being better suited for some aspects 
of hide working than lithic tools. Copper tools would have been better for pressure flaking, 
while lithics such as hammerstones and anvils would have been better for other types of 
flintknapping. Copper items were also easier to shape and rework as needed because of the 
malleability of the material. 
 However, one must speculate on why a more rare material such as copper was being 
used largely for many of the same purposes as lithic tools. Although small groups of Middle 
Archaic people in the region are seen as being egalitarian in nature, it is possible that there 
could have been some amount of status involved in obtaining and utilizing copper. While the 
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Old Copper implements are mainly utilitarian, there may have been a certain amount of 
prestige assigned to the individuals or groups that had these items, while others did not. It is 
also possible that use of copper was a way of identifying with other related groups. It may 
have been a way of maintaining trade relations with other groups as well. 
 An Oxbow point, which is a Middle Plains Archaic type often found throughout the 
northern plains, was recovered in association with Old Copper artifacts at the site. Oxbow 
points are sometimes found at sites containing Old Copper artifacts, including several in 
western and northern Minnesota (Bleed 1969; Gibbon 1998; Steinbring 1975). This may be 
suggestive of the Archaic Old Copper inhabitants of the Sandy Lake Dam site having been 
involved in an “Oxbow interaction sphere” (Gibbon 1998), where small family groups seem 
to have made annual rounds to hunt bison on the Great Plains during the warmer months, then 
returned to the east as part of their subsistence strategy.   
 It can be assumed that these groups migrated seasonally to the areas where resources 
were the most available at certain times of the year. It may also have been in part due to 
groups wanting to escape the harsh winters on the open northern plains to forested areas that 
provided better shelter from the elements. As with copper, the use of Oxbow projectile points 
may have been a way for people to identify themselves with other groups. Likewise, 
participating in the Oxbow interaction sphere may have been a way of maintaining trade 
relations, which could help ensure the procurement of resources. 
 A faunal sample from Feature 10 at the Sandy Lake Dam site was AMS dated, 
yielding a conventional date of 5690 ± 30 BP, or a 2 Sigma Calibration (95% probability) age 
of 6540 to 6410 cal BP (Beta-343669). This is believed to be the first intact Old Copper 
complex feature to be dated in the state of Minnesota. This date fits in well with the only date 
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previously known to be firmly associated with an Old Copper site in the state (Scott Anfinson, 
personal communication 2013), which yielded a conventional AMS date of 5940 ± 90 BP 
(6800 cal BP +220/-180, 95.5% probability) (Beukens et al. 1992). This date is from a splinter 
of wood preserved in a copper projectile point in private collection from the South Fowl Lake 
site (Beukens et al. 1992; Pulford 2009). These dates are at the early end of the calibrated time 
range of ca. 7000-5000 BP that has been assigned to the Old Copper complex by Pleger and 
Stoltman (2009). The radiocarbon date from an intact feature provides solid evidence that 
Archaic inhabitants of northeastern Minnesota were actively involved in the manufacture and 
utilization of copper implements during the early part of the Old Copper complex, well over 
six thousand years ago. 
 As described in the methods chapter, it was hypothesized based on the patterns from 
other sites that an Old Copper site located along a lake shore in northeastern Minnesota 
should contain a range of domestic and habitational activity areas such as hunting, fishing, 
cooking, and likely also flintknapping, hide working, woodworking, and copper working. Site 
function was expected to be habitational with domestic activities taking place within the 
overall adaptive strategy of these groups. By taking the Old Copper component of the Sandy 
Lake Dam site as a whole, after analyzing the copper and lithic artifacts, features, and faunal 
remains, this hypothesis was able to be evaluated. It was determined that the Old Copper 
component at the site supports the hypothesis regarding the current expectations of what such 
a site should look like archaeologically.  
Directions for future research. Very little is known about the Old Copper complex 
in Minnesota, as only a few sites in the state have been professionally excavated. Much more 
work is needed from controlled contexts in order to provide a better understanding of the 
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complex, especially in regards to its apparent association with Oxbow groups to the west and 
what role they may have had in the utilization and trade of copper. More radiocarbon dates 
associated with Old Copper sites in the state are needed. Collections from professional 
excavations at Petaga Point, Houska Point, and the Fish Lake Dam site could be examined for 
possible datable material that could be confidently said to be associated with the Old Copper 
components at the sites. Multiple new dates from Old Copper sites in the state could have the 
potential to show patterning. If new radiocarbon dates are comparable to those obtained from 
the South Fowl Lake site and the Sandy Lake Dam site, it may suggest that Old Copper sites 
in northeastern Minnesota tend to be on the earlier end of time range for the Old Copper 
complex. 
 Further investigations could also be conducted at the Sandy Lake Dam site. The site 
has integrity, with intact archaeological deposits containing cultural features and a broad 
artifact assemblage. The site had been recommended eligible to the National Register of 
Historic Places as a result of the 1985 investigations by Archaeological Research Services 
(Harrison 1987), based on the relatively high degree of preservation and the local and regional 
significance of some of the data from the site. It has the potential to provide data on a poorly 
understood time period of prehistory in the state for a variety of research issues such as 
subsistence, settlement and seasonality patterns, copper technology and use, lithic technology 
and raw material use, site function and activity areas, and trade and relationships with other 
cultural groups and regions. It is this research potential, including providing an absolute date 
for the Old Copper complex, that demonstrates the importance of the Sandy Lake Dam site in 
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